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nOJiynPOBO^HHKOBOE 3AnOMMHAK)mEE YCTPOfiCTBO 

nPEnnOCblJIKH CQ3HAHH5I H3QBPETEHH5T 

Q6jiaCTb TeX HHKH, K KOTOPOH QTHQCHTC5I H3o6p£TeHH€ 

HacTo^mee H3o6peTeHHe othochtcsi k noJiynpoBOflHHKOBOMy 3anoMHHaiomeMy 
ajieMemy, nojiynpoBOflHHKOBOMy 3anoMHHaion^eMy ycTpoficTBy h k cnoco6y 
ynpaBJiemis hmh. 

YpOBeHb TCXHHKH 

B Hacrosmee BpeMs h3bccthm 3HeproHe3aBHCHMbie 3anoMHHaiomHe ycTpoHCTBa, 
TaKHe, xax 3Ji eKTpimecKH crapaeMbie nporpaMMHpyeMbie nocTOMHHbie 
sanoMHHaiomHe ycTpoficTBa OCnn3Y) $ji3m-THna, b xp-ropbix ncnojibsyiOTC* 
MOIl-TpaH3HCTopHbie ycTpOHCTBa c njiasaiomHMH vl ynpaBJisipmHMH 3aTBopaMH. B 
TaxHx ycTpoficTBax xpaHemie h cwrbiBaHHe HH^opMamra ocymecrBJiseTcsi 3a cner 
Toro, *ito npn HaxonjieHHH HocnTejieH 3apsma Ha njiasaiomeM saTBope npoHcxoflHT 
HSMeHeHHe noporoBoro HanpsaceHHa MOIl-TpaH3HCTOpa. 06bi*mo b iuiaBaiomeM 



3aTB0pe HCnO/Ib3VK>T nOJIHKpHCTaJlJIH^eCKHH KpeMHHM. McnOJlb30BaHHe MOI1- 
TpaH3HCTOpOB C rUiaBaiOIUHM 3aTBOpOM n03BOJ15ieT C nOMOJUbK) TOJIbKO OAHOrO 
TpaH3MCTOpa XpaHHTb OAHH 6HT HH$)OpMaUMM B Te^eHHe A-HHTeJIbHblX npOMe^VTKOB 

BpeMeHM. B Ka^ecxBe npwMepoB 3Cnn3Y $ji3iH-THna mo>kho HasBaTb o6bi*iHyio 
s^eincy naMHra h oecKOHTaKTHyio srceHKy naMsrra, KOTopbie onucaHbi b Nikkei 
Electronics, N? 444, erp. 151-157 (1988). 

TexHOJiornH H3roTOBJieHHsi noAoSHbix ycrpoiiCTB onucaHa b pa6crre K. Yano h 
AP-, 1993 IEEE International Electron Devices Meeting, Digest of technical papers, 
crp. 541-545, m b pa6oTe K. Yano h ap«, 1996 IEEE International Solid-State 
Circuits Conference, Digest of technical papers, crp. 266-267 m 458, b kotopmx pe*ib 
HAeT 06 OAHOS^eKTpOHHblX 3anoMHHaiomHX ycTpoiicTBax , B KOTOpblX MCnOJIb3yeTCS 
nOJIHKpMCTaJUIM^eCKMM KpeMHHH. rio 3TOH TeXHOJIOFHH B TOHKOM CJIOe 
nOJIKKpHCTaJLJlH^ieCKOrO KpeMHHH OAHOBpeMeHHO 4)OpMHpyjOTCS KaHaJI, KOTOpblH 
SIBJISieTCSI npOBOAHUKOM TOKa, H 06jiaCTb XpaHeHHH, B KOTOpOH npOHCXOAHT 3aXBaT 

3JiexTpoHOB. XpaHemie HH(£>opMamra ocymecTBji^eTcs 3a c*ieT H3MeHemisi noporoBbix 
Hanp^xeHHM npw 3axsaTe 3JiexTpoHOB b o6.nacTH 3axBaTa 3apsAa. Oco6eHHOCTbio 
TaKoro cnoco6a £BJi5ieTC5i to, q-ro xpaHeHne oahoto 6«Ta HH^opwaixMH nponcxoAHT 
npM 3axBaTe OAHoro 3JieKTpoHa. TaKas TexHOJiorwsi no3BOJi5ieT H3roTOBHTb 
ycTpOMCTBa , MeHbnrae no cbohm pa3MepaM, qeM ycrpoficrBa, H3roTOBJieHHbie npM 

MCnOJIb30BaHHH KpHCTaJIJIHTOB nOJIHKpHCTaJl^H^eCKOrO KpeMHMH, M npH 3TOM 

H3roTOBJieHHbie t3khm cnoco6oM ycrpoiicTBa MoryT pa6oTaTb npn KOMHaraoH 
TeMnepaType. 

C uejibio nposepHTb M3MeHeHwe noporoBoro HanpsDKeHna b 3Cnn3y 
4)ji3m-™na npn hhxck^h m cTOKe HocHTejisi 3apsAa c miaBaiomero 3aTsopa 
(onepauHa 3anMCH h onepamis crapaHHa) ocymecrojisieTcsi Kompojib ero coctosihhs 
nocjie noAa^H HanpsoKeHHsi Bbicoxoro ypOBHa (htih HH3xoro ypoBH*) , a 3aTew 
BbinojiH^eTca npoBepxa, bo Bpeius KOTopow nponcxoAHT nosTopHas noAa^a 
Hanpa^ceHH^ h peryjiHpoBamie BejiH^HHbi noporosbix Hanps>KeHHH b Tex flqeifKax 
naMsiTH, b kotopwx 3aAaHHoe noporoBoe HanpsnKeHne He 6buio AocrarHyTO. 

TexHOJioraa TaKofl nposepxH 3anoMHHaiomero ycTpoiicTBa onncaHa b pa6oTax 
T. Tanaka h AP-, IEEE J. Solid-State Circuits, t. 29, N? 11, cTp. 1366-1372 (1994), 



m K. Kimura h Ap., IEICE Transactions of Electronics, t. E78-C, No 7, crp. 832-837 
(1995). 

TexHOJiorHs, kotopvk) panee ncno;ib30BajiH aBTopbi Hacrosnuero H3o6peTeHMH. 

onwcaHa b BbuioaceHHbix naTeHTax 5Iiiohhh N?N° Hei 7-111295, Hei 8-288469, Hei 

9-213822 h Hei 9-213898. 

KPATKOE H3JIOXEHHE CYIUHOCTH M3QBPETEHM5I 

Illnpoxoe Mcnojib30BaHHe b nocjieflHHe roflbi mctoaob jiHTorpacJ)HH no3BOiiHJio 

Ao6nTbC5i 6ojibmoro nporpecca b co3AaHHH He6ojibmHx no anomaflu 5roeeK naMSTH, b 

qaCTHOCTH, TaKMX, K3K AHHaMH^eCKMe 3anOMHHaK>mHe yCTpOHCTBa C npOH3BOJIbHOH 

Bbi6opKOH (,H3ynB), CTaTiiqecxHe 3anoMHHaiomHe yerponcTBa c npoH3BOJibHOH 
Bbi6opxoH (C3ynB) h 3anoMMHaK)mMe ycrpoHCTBa rana cfuiain-naMSTH. HMejomne 
He6ojibmyio ruiomasb a^eHKH naMsiTH oGjia^aiOT cymecrBeHHbiMH npeHMymecrBaMH, 
3aKJno^aiomMMHCH b bo3mo)khocth yMeHbineHHs pa3MepoB H yBCnH^eHHS BblXOfla 
roTOBbix MMKpocxeM, a.Taxxe chidkchhh hx ctohmocth 3a cqeT yBC/iH^eHHSi 
KOJiH^ecTBa MHKpocxeM , M3roTOBJieHHbix M3 oahoh h Toii yat no pa3MepaM 
no^ynpoBOAHHKOBOM njiacraHbi. Eme oahhm npeHMymecrBOM He6ojibmHx no 
anomaAM s^eex naM^ra siBJiseTCs B03Mo^cHOCTb yMeHbineHHsi ^hhh coeAHHeHHH h 
o6ycaoBJieHHoro sthm yBC/iH^eHHsi hx 6bicrpoAeHCTBH5i. 

TexHOJiora^ecKMe pa3Mepbi h ra6apHTbi H^eiiKH onpeAejisnoTca rjiaBHbiM 
o6pa30M MeTOAOM H3roTOBJieHM5[. Ecjih 6a30BbiH TexHo^ora^ecKMM pa3Mep npHHSJTb 
paBHbiM F, to JlSyriB c comyTOM pa3psiAHOH idmhoh 6yAeT HMeTb pa3Mep, paBHbifl 
8F2, a ^3in~naMMTb co cxeMOH rana "H" 6yAeT HMeTb pa3Mep, paBHbin 6F2. 
5I*jeHKH naMSiTH c MeHbmHMH pa3MepaMH mo)kho H3roTOBHTb nyTeM BbinojiHeHHs 
(£>Ji3in-naM5rra Ha oahom TpaH3Hcrope, npn stom nojiaraioT, mto co3AaHMe ^^eex 
naM5iTH c MeHbmHMH pa3MepaMH b cpasHeHHH c snienxaMH, H3roTOB.neHHbiMH b BHAe 
MOIl-TpaH3MCTopoB, Bbino;iHeHHbix Ha noBepxHOCTH noA-no^KH, npaxraqecKM 
HeB03MO^KHO. J\jix co3AaHHs a^eex c MeHbmHMH ra6apHTaMH Heo6xoAHMo, xax 
OMeBHAHO, Hcnojib30BaTb o6i>eMHbie KOHCTpyxi^HH Ky6HMecKoii (f)opMbi. Ilpn 
yMeHbnieHHH pa3MepOB 3anoMHHaiomHx ycrpoiiCTB 3a chct npHAaHHsi hm Ky6n^ecKOH 

(f)OpMbI H npH CHH^CeHHH mara Mea<Ay HHCjjOpMaUHOHHblMH UIHHaMH HJIH CJIOBapHblMH 

(hjih mhcjiobwmh) ujHHaMH ao BejiH^iHHbi, MeHbnien MHHHManbHoro pa3Mepa 2F, 
B03HHxai0T cepbe3Hbie h TpyAHopa3pemHMbie npo6jieMbi, CBH3aHHbie c pacnojioaceHH- 



eM HH(J)OpMaUHOHEbIX IDHH H OIOBapHblX 111HH, C Heo6xOAHMOCTbK) COeAHHeHHS SMeeX 

c nepM<J>epnMHbiMn cxcmbmh h c Heo6xoAHMocrbK) ynpaBjjeHHs MaTpnuaMH naMara. 

COCTOSIItfiMH M3 OTjeJIbHblX S^eeK, TaKMMH nepH(J)epMMHbIMH cxeMaMM. 
C APyrOH CTOpOHbl, npM HH^KeKIJHH H 3KCTpaKUHH 3/ieKTpOHOB B 

MHKpocxonHqecKiLx no pa3MepaM ^acnmax MeTajma vum noiiynpoBOAHnxa mo^cho 
3(J)cJ)eKraBH0 Hcno.ib30BaTb B03HHKaiomyK) b a^exTpocTara^ecKOM no/ie 
OTrajiKHBaiomyK) amy, m npH 3tom TeopeTH^ecxH oahh 3JiexTpoHHbiH sjieMeHT, 
KOHTpojiHpyiomHM npouecc nepeHoca 3JiexTpoHOB b OTfle^bHbix Mo^yji^x, MoaceT 
pa6oTaTb b o^eHb He6o^bmHx no pa3MepaM CTpyxTypax nop^Axa 10 hm, noTpe6;isi5i 
npw 3tom xpaHHe He3HaqHTe;ibHyK) 3JieKTpH*iecKyK) MomHOCTb. OAHOSJiexTpOHHas 
naMOTb, npeACTaBjisiomaa co6oh OAHosjiexTpoHHoe 3anoMHHaK>mee ycrpoHCTBo, 
cnoco6Ha xpaHHTb HH<J)opMaijHio npn HaxoruieHHH He6ojibinoro xoTra^ecTBa 

3JieKTpOHOB. 0AH03JieXTpOHHaH naMHTb MOXeT XpaHMTb OAHH MJ1H HeCKO^bKO OMTOB 

HH(J)opMai|HH b oahom 3JIQMCHTC, m, nocxojibxy ynpaBJieHHe xpaHsmnMca B naMara 
sjiexTpM^ecKHM 3apHAOM MO^ceT 6biTb BbinojmeHO b OTAejibHbix MOAy.nsix, Taxne 
3anoMHHaK)mHe ycTpoiiCTBa MoryT pa6oTaTb npH TOJiiiWHe nopsmxa oahoit> 
HaHOMeTpa. KpoMe Toro, npn He6oJibmoM xojiH^ecrBe coxpaHeHHbix hjih 
Haxon^eHHbix b naM5rra 3JiexTpoHOB Taxne ycTpoiiCTBa aoji^hw o6jiaAaTb 
cyn^ecTBeHHbiM npeHMymecTBOM 3a ctct yMeHbmeHH^ BpeMeHH nepe3anncH h 
yBejiH^eHHH KOJiH^ecTBa bosmo^chmx nepe3anHceH. OAHaxo peajibHo npH 

M3rOTOBJICHHH TaKHX 3JieMCHTOB HX TeXHOJIOrH^eCXHe pa3MepbI 33BHC5IT OT 

orpamroeHHH, xoTopbie Hax/iaAbiBaiOTCsi Ha tok c3mhm npoijeccoM JiHTorpa<J>HH. 
KpoMe toto, H3-3a AOCTaTO^Ho 6ojibmoro pa3Mepa yAajineMbix yqacTxoB o6jiacra 
CToxa m wcToxa He yAacrcs Ha 6a3e cymecrByiomHx 3jieMeHTOB co3AaTb 3iieMeHT, 
KOTopbiH 6^aroAapn He6o;ibinHM pa3MepaM moscho 6bmo 6bi ycnenmo Hcnojib30BaTb 
b pa3JiHqHbix HHTerpajibHbix MHxpocxeMax. 

Bbmo H3roTOBJieHo h HCCJieAOBaHo pa6oTaiomee npH xoMHaraoH.TeMnepaType 
OAH03JiexTpoHHoe 3anoMHHaiomee ycTpoiicTBo. YcraHOBjieHo, ^to HaxonjieHH* 
3JiexTpHqecKoro 3ap^Aa npw noAa^e Ha oaho h to ycTpoHCTBo oahoto h Toro 
HanpstMceHHH 3anHCH b Te^eHHe oahoto h Toro xe BpeMeHH Tpe6yerc5i 3aTparaTb 
pa3HOe BpeMfl. HHblMH c/iOBaMH, 6buio o6Hapy^ceHO, *ito npw noAa^e oahoto h Toro 
^ce HanpsaceHHA 3anHCH b TeqeHwe oahoto h toto >Ke BpeMeHH b TaxoM ycrpoMCTBe 



HaKaruiwBaeTCfl pa3Hoe kojimmcctbo aneiapoHOB. Taxoe sBJieHwe mo>kho ofoacHHTb 
cjiy^afiHbiM BepoHTHocTHbiM xapaxTepoM npoTeKaiomnx b ycrpoHCTBe npoueccoB, b 
^acTHOc™ npouecca, CB^3aHHoro c TVHHejibHbiM acfx^eKTOM, hjim npouecca TeruioBoro 
B036y)KfleHHs, o6ycaoBJieHHbix He6ojibinMM xojraqecTBOM 3/ieKTpoHOB , yqacTByiomHx 
b pa6oTe OAROSJieKTpoHHoro 3anoMHHaioinero ycrpoHCTBa. 

Ilporpecc, .aocrarHyTbiH b co3flaHHH MHTerpwpoBaHHbix nojiynpoBOSHHKOBbix 
3anoMHHaiomHx ycrpoHCTB m no3BOJraBmnH noBbiCHTb njiOTHOCTb pacnoJio^eHHs b 
hhx OTAejibHbix aqeeK naMa™ m yBejra^HTb eMKOCTb ycTpoHCTBa , CB23aH c 
yBejiH^eHMeM ctoiimocth o6opy£OBaHH«z, xoTopoe ncnojib3yeTca ajis M3roTOBjieHH^ 
ycTpoHCTB c BbicoKoii CTeneHbK) HHTerpauHH. IljiOTHocTb ycTpoHCTBa nans™ momo 
cymecTBeHHo noBbiCHTb npn MHoro3HaMHOH jioraice coxpaHemisi b oahoh 5reeince flsyx 
vum 6ojiee 6htob, He npH6eraa npH stom k eiue 6o^bineii HHTerpauHH o6pa3yK>mnx 
ycTpoHCTso si^eex naMHTH. llpw MHoro3Ha*iHOM xpaHem™ flaHHbix oco6vjo Ba^cHocTb 
npHo6peTaeT npo6jieMa, CBa3aHHan c B03M0)KH0CTbio *ieTKo pa3JiH^aTb coctosthhsi 
a^eeK naM5ira, BbinojiHsnomnx onepauHH 3anncH, c^HTbiBaHHs h crapaHHs 

HaKOIUieHHOM HH(j)OpMaUHH. 

Mcnojib30BaHMe oflHOSJieKTpoHHbix 3anoMHHaK)mHx ycTpoHCTB TpeoyeT Toro, 
wo6bi BejiH^HHa 3apa^a 6buia He6ojibinoH h ^ro6bi nepncJ)epnMHbie cxeMbi He 
co3AaBajin 6ojibmoro rnyMa. B nojiynpoBOflHHKOBbix 3anoMHHaiomHx ycrpoficTBax b 
Ka^iecTBe ycunHTejiefl cqHTbisaHHs Macro Hcnojib3yioT Ancjx^epeHUHajibHbie 

yCHJIHTeJIH. IlpH 3TOM yCHJIHTeJIb CWTblBaHHSI o6bIMHO pacnOJiaraiOT OTHOCHTeJIbHO 
HH(J)OpMaUHOHHOH HIMHbl T3KHM o6pa30M, *m>6bl COIViacyJOmHe MH(J)OpMaUHOHHbie 

uiHHbi 6buiH BbinojiHeHbi jim6o OTKpbiTMMH h pacnojiarajincb c o6eMx ctopoh 
ycHJiHTejis c^MTbiBaHHsi, jih6o corayTbiMH b oahom h tom ace HanpasjieHMH. 
OTKpbiToe BbinoJiHeHHe coiviacyioiUHx idhh o6iiaflaeT onpeflejieHHbiM npeHMymec- 
tbom, noocojibKy npn stom AMeiiKH naMsra mo^ho pa3MecTMTb bo scex TOMKax 
nepece^eHH^ HHC^opMauHOHHbix idhh h cjiosapHbix ihhh, o6ecne*3HB TeM caMbiM 
BbicoKyio ereneHb HHTerpauHH ycrpoHCTBa. O^Haico TaKas cxeMa o6jiaAaeT h 
onpeflejieHHbiM HeflocraTKOM, CBS3aHHbiM c 6ojibiiiHM ypoBHeM rnyMa, B03HHKaiomero 
b cnoBapHbix muHax. ripeHMymecrBOM ycrpoHCTB, b kotopmx corjiacyiomiie inHHbi 
BbinojmeHbi corHyrbiMH, siBJifleTcsi hh3khh ypoBeHb inyMa, B03HHKaioiuero b 
cjioBapHbix mHHax, ho TaKHe ycTpoficTBa o6iiaAaiOT h He/jocraTicaMH , KOTopwe 



- 6 - 

CBS3aHbl C HeB03M0)KH0CTblO pacnOJIO>KeHH51 SmCCK JiaMSTH BO Bcex TOMKaX 
nepeceqeHM^ HHCjDOpMaUHOHHblX IIIHH H C/IOBapHblX LUHH H C HCB03MO>KHOCTbK) 

o6ecneMMTb b t3khx ycrpoHCTBax Bbicoxyio CTeneHb h HTerpa uh m . 

K nepH(f>epHHHbiM cxeMaM, noA pa3MemeHHe KOTopbix Tpe6yeTcsi 6ojibma5i 

5 n^oma^b, iiomhmo ycwmTCJix CMHTbmaHHsi, othocstcs peracTp, KOTopbifi BpeMeHHO 

coxpaHHeT 3anwcaHHyK) HHc^opMaijHio bo BpeMsi 3anMCM, peracrp, KOTopbiM 
yAep^HBaeT c}xna>KOK, noKa3bmaiomHH oxoH^aHHe 3anncM npn ee npoBepxe, h cxeMa, 
KOTopan nocoe onepauwM 3anncH cpaBHMBaeT 3Ha^eHHe, c^HTaHHoe c sMeihcn naM^ara, 
co 3Ha^eHneM, 3a$HKCHpoBaHHbiM (JwiaacxoM b KOHi^e 3anHCH, m nepenHCbiBaex 

10 3Ha^eHHe, KOTopoe noKa3bmaeT 4)jia)KOK. 

C y^eTOM Bcero BbiniecKa3aHHoro rjisl pacuiHpeHHs npe^ejiOB, HaKJia/jbiBaiomHx 
onpeAejieHHbie orpaHH^eHHsi Ha cymecrsyiomHe b HacToamee speMH 3anoMHHaK>mne 
yCTpoHCTBa, b HacroameM h3o6pctchhh CTaBSTca oieAyiomHe 3aAa^n: co3,naHHe 
OAHoajieKTpoHHOH 55^eMKH naM5rra, HaH6ojiee npuroAHOH pa3pa6oTKM 

15 3anoMHHajomMx vctpohctb c bmcokoh creneHbio HHTcrpaijHH Ha He6ojibmoH no 

pa3MepaM iuionwiH, co3AaHne noJiynpoBOAHHKOBoro 3anoMMHaiomero ycrpoMCTBa h 
pa3pa6oTKa cnoco6a ynpasjieHHsi hm, o6ecne*iHBaiomero 3amHTy ycrpoMCTBa ot 

B03M02CHMX c6oeB B pa6oTe, CB5I3aHHbIX C 5IBJieHH5IMH cjiyMafiHoro BepOSTHOCTHOrO 

xapaxTepa, co3AaHHe nojiynpoBOAHHKOBoro 3anoMHHaiomero ycrpoMCTBa h 
20 pa3pa6oTxa cnoco6a ynpaBJieHHsi hm, HAeajibHO pemaiomero npo6jieMy j^ep^caHH^ 

HecKOJibKHx xpaHsmnxcs b ero naMara 3Ha*ieHHH, co3AaHHe 3aHHMaiomeii 
He6o^binyio ruiomaAb nepH(J)epHHHOH cxeMbi, He OKa3biBaK>meH OTpnuaTejibHoro 
bjihhhhh Ha xapajcrepHCTHKH 3aHHMaionxero He6o7ibinyio anomaAb ycrpoMCTBa 
naMOTH h OAHoaJieKTpoHHoro 3anoMHHaionj;ero ycrpoiicTBa c bmcokoh creneHbio 
25 MHTerpauHH, a Tax^ce co3AaHHe o6iiaAaiomeH hh3khm ypoBHeM myMa nepH(£epHHHOH 

cxeMbi h pa3pa6oTKa cnoco6a ynpasjieHHs eio, Han6ojiee npnroAHbix j\nn 

0AH03^eKTp0HHbIX 3anOMHHaK>mHX yCTpOMCTB, pa60TaK)mHX C He6o;ibIHHMH 
SJieKTpH^eCKHMH 3ap<3AaMH H *iyBCTBHTeJIbHbIX K BJIHSHHK) myMa. 

Hacrosmee H3o6peTeHHe OTJiH^aeTca tcm, ^to HMeiomyio He6ojibuiyio njiomaAb 
30 noBepxHOcra smeHKy nawara momo H3roTOBHTb (J>opMHpOBaHHeM pacnoiioaceHHbix 

OAHa HaA Apyrofi o6jiac™ HCTOKa h o6jiacni croKa h BbinojraeHHeM KaHajioB, 
HanpaBiieHHbix HaBepx h bhh3. 



B MacTHocTH. b HacroameM M3o6peTeHMM b ero ochobhom BapwaHTe 
npej^iiaraeTc^ noJiynpoBOAHMKOBbiii 3anoMHHaiomHH sneMtnr, KOTopbiii coziep^HT 
oSjiacTH MCTOxa m crona, npuqeM o6iiacTb CTOKa BbinojiHeHa Bbime mjim HH/Ke o6jiac™ 
HCTOxa h OT^ejieHa ot Hee H30JiHpyiomeH mieHKOw, o6iiacTb Hcroica coe^MHeHa c 
o6jiacTbio CTOxa qepe3 xaHajibHyio o6jiacrb T a KaHajibHaa o6jiacrb cB«a3aHa c 
SJieKTpoAOM 3aTBopa Hepe3 H30JiHpyK)myio oneHicy 3aTBopa, m kotopmh Taxxe 
co^ep^MT o6jiacTb 3axiiaTa ajiexTpH^ecxoro 3ap^a, xoTopaa pacnojio^ceHa psijioM c 
KaHajibHoii o6jiacTbio. XpaHeHHe HH(J)opMai^HH ocymecTBJiseTCH hsmchchmcm 
noporoBoro HanpsDKeHHsi nojiynpoBOAHHKOBoro ycrpoHCTBa npn yAep^KaHHH 
HocHTejien 3apsiAa b o6iiacTH xpaHeHHs 3.7ieKTpH*iecKoro 3apsAa. 

KpoMe Toro, a^eflKa naMsrra b 3tom BapwaHTe H3o6peTemia, xoTopaa MMeeT 
He6ojibinyio njiomaAb h coctomt H3 6ojibmoro KOJiH^ecTBa ajiexTpoAOB 3aTBopoB, 
pacnojio»:eHHbix oahh HaA ApyrwM, KaHajioB, KOTopbie BbinojiHeHbi Ha 6okoboh 
noBepxHocTM 3JieKTp0A0B 3aTBopos h pacnojio^KeHbi Ha Heii c onpeAejieHHbiM raaroM, 
OTjiHqaeTca uajimviCM o6jiacTefl HCTOKa h o6jiacreH CTOKa h tcm, ^to HMeiomHecs b 
Hew b 60/ibmoM KOJiHMecTBe 3aTBopbi pacnoJioaceHbi oahh HaA ApyrHM h pa3AejieHbi 
H30JiHpyiomMMH njieHKaMH, a Taxxe tcm, q-ro KaHajibHbie o6jiac™ Bbino;iHeHbi Ha 

60KOBMX nOBepXHOCT5IX 3JieKTpOAOB 3aTBOpOB H OTAeJieHbl OT HHX H30JIKpyK)mHMH 

njieHKaMH, o6jiac™ HCToxa coeAHHeHbi c o6^acT<3MH CTOKa qepe3 KaHajibHbie 
o6jiacTH, o6jiacra 3axBaTa 3JieKTpH^ecKoro 3apsAa pacnojio)iceHbi okojio KaHajibHbix 
o6iiacTeH, a TaKvKe tcm, ^to xpaHeHne HH(J>opMaijHH b Heii ocymecrBJiaeTcn 
H3MeHeHHeM noporosoro HanpH^ceHHH nojiynpoBOAHHKOBoro 3anoMHHaiomero 
3JieMeHTa npH yAepacaHHH HOCHTejiefl 3apsiAa b o6jiacTO 3axBaTa 3JieKTpHMecKoro 
3apatAa. 06jiacTb 3axsaTa 3JieKTpn^ecKoro 3ap*Aa coctoht H3 Mejib^aHuiHx Macrau 
MeTajuiH^ecKoro hjih nojiynpoBOAHHKOBoro MaTepnajia c xapaKTepHbiM HaHMeHbinHM 
pa3MepoM no AHaMeTpy, KOTopbiH He npeBbimaeT 10 hm. 

Apyraa OTJiHMHTejibHaM oco6eHHocTb HacTO^mero H3o6peTeHHfl COCTOHT B TOM, 
*jto nojiynpoBOAHHKOBoe 3anoMHHaiomee ycrpoiiCTBO Bbino;iH5jeT onepaiuno 
KOHTpojia, o6ecne*iHBaK>myio BbicoKyio TOMHOCTb xpaHeHH^ AaHHbix b ycrpoficTBe 
naMHTH, cocToameM H3 3anoMHHaionjHx 3JieMeHTOB, b kotophx HeH36e^cHo 
npoMcxoAST pa3JiHHHbie BepoaTHocrabie npoueccbi, He6iiaronpH5iTHo B/iH5nom,He Ha 
mx pa6oTy. 



B qacTHocTH, b HacrosmeM M3o6peTeHHM npefl^araeTcs cnoco6 ynpaBjiemis 
BbinojiHeHHbiM no ochobhomy BapHaHTy M3o6peTeHM5i nojiynpoBOAHHKOBbiM 
3anoMMHaiomMM aieMeHTOM, KOTopbifi coAep^cMT oSjiacrb MCTOKa, o6^iacTb croKa, 
npnqeM o6jiacrb ncToxa coe^HHCHa c oGiiacTbio CTOxa qepe3 KaHajibHyK) o6iiacTb, a 
KaH&abHas o6jiacTb coe^HHeHa c 3JieKTpoAOM 3aTBopa H30JiHpyK>meii ruieHKoii, m 
o6^acTb 3axBaTa 3JieKTpHqecxoro 3ap^a, KOTopas pacnojio^ceHa psaom c wecTOM 
npoTexaHHa 3JieKTpnqecKoro TOKa b xaHajibHow o6jiac™, h b kotopom xpaHeHne 
HH$)opMauHH nponcxoAHT 3a cqeT H3MeHeHHa noporoBoro HanpsaceHna np>i 
yAep)KaHMH HocHTcneii 3apsma b o6jiacra 3axBaTa 3JieKTpHqecicoro 3apsAa, a Tax^e 
npeA-ziarae-rcs cnoco6 ynpaBJiemis npeA-naraeMbiM b H3o6peTeHHH nojiynpoBOAHH- 

KOBblM 3anOMMHaK)rUMM yCTpOMCTBOM , KOTOpoe COCTOHT H3 6oJIbmOrO KOJIM^eCTBa 

pacncxncoKeHHbix nocjieAOBaTejibno nojiynpoBOAHHKOBbix ajieMeHTOB naiv^ra, npnqeM 
3tot cnoco6 OTJiHqaeTca ocymecrBjieHHeM Tpex onepauHH, BKJiioqasi nepByio 
onepamno, KOTopaa 3aioiK)qaeTCs b noAaqe HanpsDKeHHs 3anHcn k nojiynpoBOAHnxo- 
bomv 3/ieMeHTy naMHra, BTopyio onepaijHio, KOTopasi 3aKJiK)qaeTC5i b cqHTbiBamiH 
HHcj^opMauHH, coxpaHeHHoii b 3^eMeHTe nocne nepsoii onepaunn, h TpeTbio 
onepauHio, xoTopas 3aionoqaeTC5i b noBTOpHoii noAaqe Hanps^eHHs 3anHCH k 
nojiynpoBOAHHKOBOMy 3^eMeHTy npn iljioxom KaqeerBe 3anncaHHOH b Hero 

HH(J)OpMaUHH. 

KpoMe Toro, 6buiq npoBeAeHo cneunajibHoe HccneAOBaHHe MHoro3HaqHbix 
3anoMHHaiomHx ycTpoiicTB h 6buio o6Hapy^ceHO, mto c to^kh 3peHHs HAeHTH^HKa- 
ijhh coctoshhs 3JieMeHTa 6ojiee BbiroAHbiM si&jmeTcsi He 3JieMeHT c HenpepbiBHbiM 

H3MeHeHHeM CBOHCTB B 3aBHCHMOCTH OT ^HCJia HaKOnJieHHblX 3JieKTpOHOB, ^TO 

xapaKTepHo j\nsi 3-neMeHTOB (Jxasin-naMSTH, a 3JieMeHT, y KOToporo CBonerBa 
mchsiiotcsi CTyneHqaTO. Tojibxo Ha ocHOBaHHH TaKoro HccjieAOBaHnsi 6biJia BbiABHHyTa 
HAea Hcnojib30BaHH5[ xapaierepHCTHK OAHOsjieicrpoHHoro 3/ieMeHTa. Hhhmh cnoBaMH, 
Hacrosimee H3o6peTeHne OTJiH^aeTCH TeM, *jto oho ocHOBano Ha Hcnojib30BaHHH 
MHoro3HaqHoro 3JieMeHTa naMHTM hjih 3anoMHHaiomero ycrpoHCTBa c MHoro3HaqHbiM 
3JieivreHTOM naMsrra, KOTopbie no3BOJi5noT 6ojiee to^ho HAeHTH(J>HUHpoBaTb coctosihhs 
3JieMeHTa, ncnojib3y5i oco6chhocth xapaKTepncTHK oaho3jicktpohhoh naMsra. 

riojiynpoBOAHHKOBoe ycrpoHCTBo, BbinoiiHeHHoe no ocHOBHOMy BapHaHTy 
H3o6peTeHHa, coAep^cHT o6jiacn> Hcroica, o6iiacn> CToxa, npnqeM o6jiacTb HCToxa 



coe/iHHeHa c 06/iacrbK) CTOKa ^epe3 xaHajibHyio o6jiacTb, a xaHajibHas o6jiacrb 
coeAMHeHa c 3JieK7poAOM 3aTBopa qepe3 H3cuiHpyiomyK) njieHKy, m o6iiacTb 3axBaTa 
3/ieKTpMMecKoro sapsma, KOTopas pacnojioaceHa okojio o6jiacTH KaHajia, 

nOJiynpOBOAHMKOBblfi SJieMeHT, KOTOpblH BbinOJIHHeT XpaHeHHe HHC^OpMailHH 3a c^eT 

M3MeHeHM5a noporoBoro Hanp^eHna npn y^ep^caHHM HOCHTejieii 3apsAa b o6jiacTH 
3axBaTa 3JieKTpHqecKoro 3apsiAa, h crpyxTypy, KOTopaa coctoht M3 6ojibmoro 
KO^MqecTBa pa3MemeHHbix nocjieAOBaTenbHO nojiynpoBOAHHKOBbix 3JieMeHTOB 
naMHTM. Taxoe ycrpoMCTBO OTjiH^aeTCs tcm, qTO crpyKTypa H3 6ojibmoro k oji h *j ecTBa 
nojiynpoBOAHHKOBbix ajieMeHTOB naM5tra ynpaBjiaeTca c nowombio MHcjDOpMauHOHHbix 
uimh m cjiOBapHbix himh, a t3k>kc tcm, ^to b oahom nojiynpoBOAHHxoBOM aneMeHTe 
naM55TH mo^cho xpaHHTb jx&3. hjih 6ojibme 6htob, HCnOJlb3yS J\J\K 3TOrO pa3JIH^Hbie 
3Ha^eHH^ Hanp^^KCHH^ 3anncH, KOTOpoe npmioxeHO k cjiOBapHoii iuhhc 

KpoMe Toro ? una co3Aami5i nepn^epiriiHbix sjieMemroB HHTerpajibHow cxeMbi c 
He6o^bii[OM iuiomaAbK) noBepxHocra h oS-naAaiomnx noBbimeHHon ycTOH^HBocTbio k 

B03ACMCTBHK) UiyMa, JIOXaJIbHbie HH(£>OpMaUHOHHbie IDHHbl JXJ191 Xa^KAOM H3 

pacncuioiceHHbix oziHa Ha Apyroii siqeex naMsiTH CBM3aHbi c o6meii HHC^opMaiwoHHoii 
uiHHoii qepe3 OTAe/ibHbie MOE[-TpaH3HCTopbi Bbi6opxn, q-ro HCxjno^aeT 
Heo6xoAMMOCTb b ncnojib30BaHHH 6ojibnioH no njiomaAH noBepxHocra, nocxojibxy 
npw 3tom 3a c^eT BbinojmeHHsi onepaijHH CTHTbiBaHHs h 3anwcM nocjieAOBaTenbHo 
MyjibTMn/ieKCHbiM mctoaom ocymecTBJiaeTcsi coBMecTHoe Hcnojib30BaHne Taxnx 
nepH(J)epMHHbix sjicmchtob HHTerpa^bHOH cxeMbi, xax o6mne MH(J)opMauHOHHbie 
LUHHbi m ycmiHTejiH c^MTbiBaHHSi. KpoMe Toro, b npeAJiaraeMOM y CTp o m ctb e 
npeAycMOTpeHo paHacnpoBaHHe nH(£opMaijHOHHOH uimhw h 3HeproHe3aBHCHMoe 
c^HTbiBaHMe H3 sqeittcn naMsra (s^eiixa c njiasaionxHM 3;iexTpoAOM>, mto 
oSecneMHBaeT B03M03KH0CTb pa3MemeHH5i snieex naMsmi bo Bcex MecTax nepece^eHHs 

CJIOBapHblX U1HH M HH(J)OpMaUHOHHbIX IDHH npM COrHyTOM CTpyKType HHCf)OpMaUMOH- 
HOH IDHHbl. B qaCTHOCTM, C UeJIbK) yCTpaHMTb BJIHSHHe inyMa B HaCTOSimeM 

M3o6p6T6HHH npeA^araercsi bo BpeMa c^HTbiBaHnsi no oahoh h3 AByx o6mnx 
HHcjDopMaunoHHbix uihh, coeAHHeHHbix c ycM/iMTCJieM c^MTbiBaHMsi, ApyryK) 
jioxajibHyio niHHy OTXjnoqaTb, Mcnojib3ya jjjih 3Toro MOn-TpaH3MCTop Bbi6opKH. 
Taxasi cxeMa no3BOJineT BbinojiHOTb onepaunio cwrbmaHHs c hh3kmm ypoBHeM 
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my Ma, coxpaHsa npn 3tom bhcokhh yposeHb MHTerpauwH aqeex naMara, xoTopwe 
co6paHbi Apyr c ApvroM b MHorocjiOHHVK) naxeTHyio crpyKTypy. 

KpOMe Toro. ycTOH^HBOCTb k rayMy MoxeT 6biTb eme 6ojibme noBbimeHa 3a 
cqeT Mcnojib30BaHii5? b npeflJiaraeMOM ycTpoficTBe BcnoMoraTe/ibHOH sqeiixM, KOTopasi 
onpeAejiaeT onopHoe noporoBoe Hanp^KeHwe npn jno6bix onepaijHsix cwrbiBaHwa, 
npOBepKM 3anwcH hjih crapaHHs. 

J\nn AajibHennieH MMHnaTK)pH3aiXHH nepH(f>epHHHbix ajieMeHTOB HHTerpajibHoii 
cxeMbi b npeAJiaraeMOM ycTpoHcrse peracrp, xoTopbiii BpeMeHHO coxpaHseT AaHHbie 
3anncM b a^eHxe naMsra bo BpeMsi onepaijira 3anHcw, h peracrp, KOTopbiH 
yAepxHsaeT c£jia>Kox, noxa3biBaioimra xoHeij, 3anncH bo bpcmh onepauHH npoBepxw, 
MoryT 6biTb o6beAHHeHbi Apyr c APyroM. Hn^e npHBeAeHo noApo6Hoe onHcaroie 
pa6oTbi npeA-naraeMoro ycrpoHCTsa c y^eTOM cjieAyiomnx oco6eHHOcreH. ripn 3tom 
"1" o6o3HaMaeT noporoBoe Hanps^eHne Bbicoxoro ypoBHs b 3anoMHHaiomeM 
3/teMeHTe, a "0" o6o3Ha^aeT noporoBoe HanpsaceHHe HH3xoro ypoBHs. KpoMe Toro, 
npeAnojiaraeTCH, mto bmcokhh ypoBeHb cooTBeTCTByeT jiora^iecxoH "1", a hh3xhh 
ypoBeHb cooTBeTCTByeT jionrae^xoMy "0". flajiee, npn onepauHH 3anncH CHHacaiOTCs 
(crapaKyrcs) cpa3y Bee noporoBbie HanpsiaceHHs, 3aTeM Ha cjiOBapHyio mHHy 
noAaeTca Bbicoxoe Hanp^^ceHHe h nocne 3Toro yBejiHMHBaeTca noporoBoe 
HanpHxeHHe srqeiixH naM^ra. B 3to BpeM* b s^efixax naM^ra, rAe AOJraeH 6bm> 
3anncaH "0", HanpsnxeHne Ha HH(£opMauHOHHbix inHHax h muHax ctokob 
noBbimaeTcs ao Tex nop, noxa pa3HocTb Me^CAy hum h HanpsDxeHneM cnoBapHoii nm- 
hm He CHH3MTCH, ^to orpaHH^HT noAi>eM noporoBoro HanpsDxeHHa s^efixn. ripa 
Heo6xoAHM0cra nojispHocrb Hanpsi^eHHH, xax o^cbhaho, MO)xeT 6biTb M3MeHeHa Ha 
npoTHBonojioacHyio. 

Bo speMH 3anwcH AaHHbie rjix 3anncH b s^eiixe naMara BpeMeHHO xpaHSTcsi b 
HHBepTHpOBaHHOM BHAe, T.e. cooTBeTCTBeHHo xax "1" h "0" b peracrpe H Ha BXOAe. 
ripH 3tom He H3MeHHBmeeca cocrosHHe BxoAa HHTepnpeTOpyeTca xax (Jwia;>KOx, 
CBHAeTejibCTByiomwH 06 oxoH^aHHH 3anHCH. HHa^e roBops, npH 3arracH "1" 
3Ha^eHwe b peraerpe paBHo "0". HHBepcHoe 3Ha^eHMe peracTpa o3HaqaeT, hto 
3anwcb "1" eme He 3axoHqHJiacb. M Hao6opOT, npw 3anwcH "0" b perHcrpe 
coxpaHseTcs "1". Taxoe 3Ha^eHne peracrpa o3Ha^aeT, hto 3anHCb "1" 3axoHMeHa, 
hjih to, *ito 3anHCb He Tpe6yeTC^ noBTopan> CHa^a/ia. CooTBeTcrseHHo, "1" b 



perMCTp 3anHCbiBaeTCfl mnbKO TorAa, Kor^a nocne onepauHH 3anHcw b smeMKe naMsm 
6yAeT xpaHHTbe^ "1". 

Tanas cxeMa HCKJiioqaeT Heo6xoAMMocrb nepe3anHCH 3HaHeHM* cfmaxcjca. 
KOTopbiii CBH^eTe^bCTByeT 06 OKOH^aHHM 3anHCH, nocne nojiyMeHHsi m cpaBHeHHs 
3HaMeHH<a MH(£>opMauHH, KOTopan speMeHHo xpaHHTca b peracrpe, h 3Ha^eHHs 
<f)jia^cKa, CBH^eTejibCTByjomero 06 OKOH^aHHH 3anwcH. B npeA^iaraeMon smcPiKc 
naMOTH b xa^recTBe "sjieMenra nponycKaHHs TOJibKo 1" Hcnojib3yeTC5i OAHa n-MOIl- 

TpaH3HCTOpHa^ CTpVKTypa. IlpH 3TOM o6ma5I HH(J)OpMai^HOHHa5I IHMHa C Oe^H H 51 eTC5I c 
3aTBOpOM n-MOn-TpaH3HCTOpHOH CTpyKTypbl, CTOK COeAHHHeTCS C IUHHOH BblCOKOrO 

ypoBHa HCTO^HMKa nHTaHH5i, a hctok coeAHHseTca c bxoaom peraerpa. IlpH TaKOM 
coeAHHeHHH n-MOn-TpaH3HCTopHa^ crpyKTypa BKJiio^aeTcsi Tor^a, Korjia 3Ha^emie 
CHraajia Ha o6men HH(j)opMauHOHHOH mHHe paBHo "1" m noAaeTesi Ha bxoa peraerpa. 
Ecjih 3Ha^eHne Ha o6meH HH(f>opMauHOHHoii uiHHe paBHo "0", to n-MOn- 

TpaH3HCTOpHa5I CTpVKTypa HaXOAHTC^ B BblKJIIO^eHHOM COCTOHHHH, H HHK3KHX 
H 3M eHCHHH 3Ha^eHHH A^HHblX B perHCTpe He npOHCXOAHT. TaKHM o6pa30M, 

Hcnojib30BaHHe TaKoro "3/reMeHTa nponycxaHHSi TCuibKO 1" no3BOJiaeT nepe3anncaTb 
3Ha^eHne c£>jia>KKa. CBHAeTejibCTByiomero 06 OKOH^aHHH 3anHcw, c noMombio TOJibKo 

OAHOH n-MOn-TpaH3HCTOpHOH CTpyKTypbl (HJIH AByX MOIl-TpaH3HCTOpHbIX 

CTpyKTyp, ecjiH b iicjisix ynpaBJieHHs Me>KAy hihhoh Bbicoxoro ypOBHa HCTo^Hnxa 
nHTaHHH h n-MOn-TpaH3MCTopHOH CTpyKTypow AonojiHHTejibHo BKJiio^eHa p-MOn- 
TpaH3HCTOpHa^ CTpyKTypa). 

IlpeAiiaraeMoe b HacrosmeM H3o6peTeHHH 3anoMHHaiomee ycTpoHCTBo 
coAepxHT 6jiok 3anoMHHaiomHx 3JieMeHTOB naM^ra, cocrosmmH H3 6ojibmoro 
KOJiH^ecTBa H^eex naMsra, KOTopbie pacnojio^eHbi b MecTax nepece^eHHs cjiosapHbix 
ihhh h HH(f)opMaHHOHHbix fflHH, h nepHc£>epHHHyK> cxeMy Rnn nepeAa^n CHraajiOB k 
HH^opMam^OHHbiM mHHaM h oioBapHbiM niHHaM. 3teeHKa naMHTH HMeeT noA-noacxy, a 
TaK^ce nepByio o6iiacTb 76, H30JiHpyK>myio njieHKy 82, BTopyio o6jiacn> 77, 
KaHajibHyio 06-aacTb 78, KOTopaa coeAHHeHa c nepBow o6Aacrbio h btopoh o6AacrbK>, 
3JieKTpoA 79 3aTBopa, ^epe3 KOTopwii 3JieKTpH^ecKoe noiie co3AaeTca b KaHaAbHOH 
o6jiacTM, h o67iacTb 3axBaTa 3,/ieKTpHMecKoro 3apsAa, KOTopwe BbinoJiHeHbi b bhac 
OTAejibHbix cjioeB Ha o6meii noAiio^KKe. CoxpaHeHne MH^DopMai^HH ocymecTBjiMeTc^ 
H3MeHeHneM noporoBoro Hanp^^ceHHe nojiynpoBOAHHKOBoro 3JieMeHTa 3a c^eT 



M3MeHeHHS KOJiMMecTBa HOCMTejien 3apsma b o6jiacTM 3axBaTa ajieKTpnqecKoro 
3apsxia. no KpaHHefi Mepe ^acrb nepnc^epHHHbix 3/icmchtob HHTerpajibHofi cxeMbi 
npeACTasjiseT co6oh 3JieMeHTbi KMOn, cocrosnuHe H3 n-KaHajibHbix iMOn-TpaH3Mc- 
topob m p-MOn-TpaH3HCTopoB (cm. (J)Hr. 1(a) H 1(6)). 

KpoMe toto. npeAJiaraeMoe b H3o6peTeHHH 3anoMHHaiomee ycrponcTBO HMeeT 
MHorocnoiiHyK) CTpyKTypy, BKjiio^aioinyK) nepsyio JiOKajibHyio HHcfjopMauHOHHyio 
luhhv 13, nepBbiii npoMe^cyTo^Hbiii cjioh 13, pacnojio^eHHbiH uajx nepBOH JioKartbHOH 
MH(f>opMauHOHHOH idhhoh 13, niHHy 14 HCTOKa , pacnojio^eHHyio najx nepBbiM 
npoMe^cyToqHbiM cioeM, btopoh npoMe^cyTOMHbiM cjioh, pacno^o^ceHHbiH uajx ihhhoh 
HCTOKa, h BTopyio JiOKajibHyio HH(|)opMaijHOHHyK) mMHy 15, KOTopas pacnojio^ceHa Ha 
btopom npoMe^yToqHOM cjioe, h 3to ycrponcTBO coAepxHT, KpoMC Toro, nepByio 
KaHajibHyio o6;iacTb 16, pacnojio^ceHHyio Ha o#hoh H3 ctopoh mhofocjiohhoh 
CTpyKTypbi h cocMHsnomyio nepByio JioxajibHyio HHc^opMauHOHHyio ihhhv c ihhhoh 
HCTOKa, BTopyio KaHajibHyio o6jiacrb 88, KOTopas pacnojio^eHa Ha oahoh H3 ctopoh 

MHOrOCJIOHHOH CTpVKTypbl H COeflHHeHa C IHHHOH HCTOKa H CO BTOPOH JIOKaJIbHOH 

HH^opMauHOHHOH eqhhoh, npH 3tom o6jiac™ 16, 88 3axBaTa 3^eKTpnqecKoro 3apsma 
OKpy^ceHbi noTeHUHajibHHMH 6apbepaMH, KOTopbie pacnojioxeHbi jih6o BHyTpn, jih6o 
b6jih3h, jih6o Ha nepnc^epHH KanaobHOH o6jiacra, cjioBapHyio mHHv 17, KOTopaa 
coeAHHeHa c KaHajibHOH o6jiacrbio h H30JiHpyiomeH njieHKon 3aTBopa, h xisa 
no^ynpoBOAHHKOBbix 3JieMeHTa, o/jhh H3 KOTopbix pacnojio^ceH nan, a flpyron non 
to^koh nepece^eHHH jiOK&nbHbix HH(£opMai;HOHHbix ihhh h cjiOBapHbix ihhh, npn^eM 
3th no/iynpoBOAHHKOBbie 3JieMeHTbi BbinojmsiOT xpaHeHHe HHc£>opMauHH b naMsra 3a 
c^eT H3MeHeHHfl noporoBoro HanpaaceHHs npn h3mchchhh KOJiH^ecTBa HocHTe/ieH 
3ap5*/ja b o6iiacTHx 3axBaTa ajiexTpH^eacoro 3ap5ma h o6pa3yK>T MaTpnijy 
nocjieAOsaTejibHbix bjicmchtob naMHra, KOTopbie pacnojio^eHbi Bzio/ib 6o;ibmoro 
KOJiH^ecTBa jioxajibHbix HH^opMaijHOHHbix ihhh h c/iosapHbix ihhh, npn 3tom nepBbie 

H BTOpbie JIOKaJIbHbie HH(J)OpMaiJHOHHbie HIHHbl COe^HHeHbl C HflCHTH*IHbIMH o6mnMH 
HH(|)OpMaUHOHHbIMH IHHHaMH ^epe3 TpaH3HCTOpbI Bbl6opKH (CM. (J)Hr. 3(a), 3(6) H 
4)HT. 25). 

flpyrne 3jieMeHTbi, npeHMymecrBa h OTJiH^HTe^ibHbie oco6chhocth 
npe/yiaraeMoro H3o6peTeHHfl 6ojiee noflpo6HO paccMOTpeHbi hh>kc b onncaHHH 
pa3JiHMHbix BapnaHTOB ero BbinojiHeHHsi. 



- 13 - 

KPATKOE OnHCAHHE HEPTEXEfl 

Hn>Ke M3o6peTeHwe noscHseTca co ccbuixoii Ha ^epTOKn, ra xoTopux noKa3aHo: 

Ha cf>nr. 1 (a) n 1 (6) - ncuiynpoBOAHnxosbin 3JieMeHT coiviacHO nepBOMy 
BapnaHTy BbinojiHeHna, npH 3tom Ha $ni\ 1(a) noKa3aH bha b H30MeTppm, a Ha (fcnr. 
1 (6) noxa3aHO nonepe*moe ce^eHMe, 

Ha (J)Hr. 2(a) n 2(6) - nojiynpoBOAHnxoBbin sjieMenr corjiacHO TpeTbeMy 
BapnaHTy BbinojiHeHns, npH stom Ha c£>nr. 2(a) noKa3aH bha b H30MeTpnn , a Ha (f>nr. 
2(6) noKa3aHO nonepe^Hoe ce*ieHHe, 

Ha (J)Hr. 3(a) n 3(6) - ncuiynpoBOAHnxoBbin ajieMeHT corjiacHo ^eTBepTOMy 
sapnaHTy BbinoJiHeHna, npn 3tom Ha cjwir. 3(a) noxa3aH bha b H30MeTpnn, a Ha 4>nr. 
3(6) noxa3aHo nonepe^Hoe ce^eHne, 

Ha c£>nr. 4(a), 4(6) h 4(b) - ncuiynpoBOAHnxoBbin ajieMeHT corjiacHo nsTOMy 
BapnaHTy BbinoJiHeHns, npn stom Ha 4>nr. 4(a) noxasaH bha b n30MeTpnn, Ha c^nr. 
4(6) noKa3aHo nonepe^Hoe ce^eHne, Bxjuo^asi nonepe^Hoe ce^eHHe xaHajioB, a Ha 
(£>nr. 4(b) noxa3aHo nonepe^Hoe ce^eHne, Bxjno^as nonepe^Hoe ce^eHne ncroxa, 

Ha (£ni\ 5(a) n 5(6) - ncuiynpoBOAHnxoBbin sjieMemr corjiacHo mecTOMy 
BapnaHTy BbinojmeHnsi, npn stom Ha (£>nr. 5(a) noxasaH bha b H30MeTpnn b nponecce 
4x>pMHpOBaHHH xaHajia, a Ha 4>nr. 5(6) noxasaH bha b n30MeTpnn nocjie 

(J)OpMnpOBaHn5I 3aTBOpOB, 

Ha <£nr. 6 - nojiynpoBOAHnxoBbin 3JieMeHT corjiacHO ce/jbMOMy BapnaHTy 
BbinojiHeHnii, 

Ha 4>nr. 7(a) n 7(6) - ncuiynpoBOAHnxoBbin sjicmcht connacHO BocbMOMy 
BapnaHTy BbinojmeHHs, npn 3tom Ha (£>nr. 7(a) noxa3aH bha b n30MeTpnn b npoaecce 
(£opMHpoBaHH5i xaHajia, a Ha (f>nr. 7(6) noxa3aH bha b n30MeTpnn nocjie 

(J)OpMHpOBaHH5I 3aTBOpOB, 

Ha (})nr. 8(a) - bha b n30MeTpnn nojiynpoBOAHnxoBoro ycrponcTBa coiviacHo 
AesaTOMy BapnaHTy BbinojmeHna, a Ha $Hr. 8(6) noxa3aH bha CBepxy, 

Ha (})nr. 9(a) n 9(6) - nojiynpoBOAHHKOBbin 3JieMeHT connacHo AecsTOMy 
BapnaHTy BbinojiHeHna, npn 3tom Ha $nr. 9(a) noxa3aH bha b H30MeTpnn, a Ha (J>nr. 
9(6) noxa3aH bha CBepxy, 



Ha cf>Hr. 10(a) m 10(6) - bham CBepxy, Ha kotopmx noxasaH npouecc 
M3roTOBJieHH^ no^ynpoBOAHMKOBoro ycTpoHCTsa corjiacHo oahh HaAuaTOM y BapwaHTy 
BbinoTiHeHM^, 

Ha <t>nr. 11(a) h 11(6) - bham CBepxy, Ha KOTopbix noxa3aH npouecc 
M3roTOBJieHna no-T> npoBOAHHKOBoro ycTpoficTBa coiviacHo OAHHHaAuaTOMy BapwaHTv 

BbITIOJIHeHH5I , 

Ha 4>hi\ 12(a) h 12(6) - bham CBepxy, Ha kotopmx noxa3aHo nojiynpoBoamiKO- 
Boe ycTpoiicTBO coraacHO OAHHHaAuaTOMy sapnaHTy BbmojiHeHMa h npouecc ero 

H3rOTOBJieHM5I, 

Ha c£>hi\ 13(a) vl 13(6) - nojiynpoBOAHHKOBbra 3JieMeHT coraacHo ABeHaAiiaTOMy 
BapnaHTy BbinojiHeHHsi, 

Ha 14 - nojiynpoBOAHHKOBbiH ajieMeHT corjiacHo TpuHaAuaTOMy BapnaHTy 
BbinojiHeHHM, 

Ha 4)hi\ 15(a) h 15(6) - noJiynpoBOAHHKOBbiii arceMeHT coiviacHO btopomv 
BapwaHTy BbinojiHCHHsi , npw stom Ha cfwir. 15(a) noxa3aH bha b H30MeTpHH , a Ha $>nr. 
15(6) noKa3aHo nonepe^Hoe ce^eHne, 

Ha (£>hi\ 16(a) w 16(6) - H3o6pa:aceHHe b n30MeTpHH nojiynpoBOAHHKOBoro 
ycTpoiiCTBa corjiacHo nepBOMy BapnaHTy BbinojiHeHHsi b npouecce ero H3roTOBiieHH5i ? 

Ha c£>hi\ 17 - nonepe^moe ce^eHne, Ha kotopom noxa3aHa KOHTaKTHasi qacrb 
nojiynpoBOAHMKOBoro ycTpoiiCTBa corjiacHo OAHHHaAuaTOMy BapwaHTy BbinojiHeHna, 

Ha (f>nr. 18(a) h 18(6) - nojiynpoBOAHHKOBbiH 3anoMHHaiomHH 3JieMeHT, 

KOTOpblH 55B./I5ieTC5I KOHCTpyKTKTBHHM 3JieMeHTOM nOJiynpOBOAHHKOBOrO 

3anoMHHaiomero ycrpoHCTBa corjiacHo ^eTbipHaAuaTOMy BapHamy BbinoimeHHs, npn 
3tom Ha c£>hi\ 18(a) noKa3aH bha nocjie <J)opMHpoBaHH5i KaHajia, a Ha 4>hi\ 18(6) 
noxa3aH bha b H30MeTpHn nocjie (|>opMHpoBaHH5i cjiosapHbix iiihh, 

Ha (J}hi\ 19 - bha CBepxy nojiynpoBOAHHKOBoro 3anoMHHan)mero ajieMeHTa, 

KOTOpblH SiBJineTCX KOHCTpyKTHBHbIM 3JieMeHT0M noiiynpoBOAHMKOBoro 

3anoMHHaiomero ycrpoHCTBa coiviacHO ^eTbipHaAuaTOMy BapnaHTy BbinojmeHHa, 

Ha (J)Hr. 20 - qepTeac, HJuiiocTpHpyiomHH npHHUHn pa6oTbi nojiynpoBOAHHKOBo- 
ro 3anoMHHaioiuero 3JieMeHTa, kotopmh siBji5ieTC5i KOHCTpyKTHBHbIM aneMeHTOM 
nojiynpoBOAHHKOBoro ycrpoHcrsa corjiacHo *ieTbipHaAijaTOMy BapnaHTy BbinojiHeHHs, 
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Ha (fmr. 21 - bha CBepxy njiocKoro noAynpoBOAHMKOBoro 3anoMHHaioiuero 
3JieMeHTa, kotophm siBAseTCs KOHCTpyKTMBHbiM sjieMeHTOM noiiynpoBoziHHKOBoro 
3anoMHHaiomero ycrpoHCTBa coiviacHo MeTbipHaAuaTOMy Bapnamy BbinoAHeHnsi, b 
COCT053HHH ao cf)opMHpoBaHH5i 3anoMHHaK)mero 3/ieMeHTa, 

Ha <£wr. 22 - bha csepxy njiocKoro noAynpoBOAHMKOBoro 3anoMHHaioinero 

3JieMeHTa, KOTOpblH SIBJIseTCH KOHCTpyKTMBHbiM 3ACMCHTOM nOAynpOBOAHHKOBOTO 

3anoMMHaiomero ycrpoHCTBa corjiacHo ^eTbipHawaTOMy Bapnamy BbinojiHeHHs, 

nOCJie cjDOpMMpOBaHHM HHCj)OpMaUHOHHbIX HIHH, 

Ha c£>Hr. 23 - bha CBepxy njiocKoro nojiynpoBOAHHKOBoro 3anoMHHaioinero 

3JieMeHTa, KOTOpbIM 5JBASeTC5I KOHCTpyKTMBHbiM 3JICM6HT0M nOAynpOBOAHHKOBOTO 

3anoMHHaK)mero y CTp o m ctb a corjiacHo ^eTbipHaAuaTOMy BapHamy BbinojmeHHsi, 
nocjie HaHeceHM^ cctkm pe3Hcra rjisl cJ>opMHpoBaHHsi KaHajiOB, 

Ha (J)Mr. 24 - bha CBepxy ruiocKoro noAynpoBOAHMKOBoro 3anoMHHaiomero 

3JieMeHTa, KOTOpbIM 5IBA2eTC5I KOHCTpyKTMBHbiM 3JICM6HT0M nOAynpOBOAHHKOBOTO 

3anoMHHaiomero ycrpoHCTBa corjiacHo ^eTbipHaAuaTOMy BapnaHTy BbinojiHeHHs, 

nOCJie Cj)OpMMpOBaHM5I CJlOBapHblX DQHH, 

Ha cf)Hr. 25 - bha CBepxy njiocKoro noAynpoBOAHMKOBoro 3anoMHHaiomero 

3ACMCHTa, KOTOpbIM 5*BA5ieTC5* KOHCTpyKTMBHbiM 3ACMCHTOM nOAynpOBOAHMKOBOID 

3anoMHHaK>mero ycTpoMCTBa corAacHo ^CTbipHaAijaTOMy Bapnamy BbinojiHeHHsi, 

nOCJie (J)OpMHpOBaHHH KOHTaKTHblX OKOH, 

Ha c})Mr. 26 - bha CBepxy ruiocKoro noAynpoBOAHMKOBoro 3anoMHHaiomero 

3JieMeHTa, KOTOpblH SBJISeTCSI KOHCTpyKTMBHbiM 3A6MCHTOM nOJiynpOBOAHMKOBOTO 

3anoMHHaiomero y CTp o m cTBa corjiacHo *ieTbipHaAuaTOMy Bapnamy BbinojmeHHsi, 
noc/ie cf)opMMpoBaHH5i nepBoro caosi coeAHHHTejibHbix nposoAHMKOB, 

Ha cj3Mr. 27 - bma CBepxy ruiocKoro noAynpoBOAHMKOBoro 3anoMHHaK)mero 

3^eMeHTa, KOTOpblH SBJISeTCS KOHCTpyKTMBHbiM 3JICMCHTOM nOJiynpOBOAHHKOBOrO 

3anoMHHaiomero y CTp o m CTBa corjiacno qeTbipHaAuaTOMy BapnaHTy BbinojiHeHnsi, 

nOCJie (J)OpMMpOBaHM53 BTOpOrO CJIOSI COeAMHMTeAbHblX npOBOAHHKOB, 

Ha 4)Hr. 28 - bma CBepxy miocKoro noAynpoBOAHMKOBoro 3anoMHHaiomero 

3AeMeHTa, KOTOpblH ^BAaeTCM KOHCTpyKTMBHbiM 3ACMCHTOM nOJiynpOBOAHMKOBOrO 

3anoMMHaiomero ycrpoHCTBa coiviacHO *ieTbipHaAijaTOMy Bapnamy BbinojiHeHHE, 

nOCJie cJ)OpMMpOBaHM!3 KOHTaKTHblX OKOH, npM 3TOM, B MaCTHOCTH, noKa3aHa ceTb 
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KOHT3KTOB CJIOBapHblX HLHH, pacnOJIO^CCHHblX B KOHIje MaTpHIJbl 3anoMHHaK)nuix 
3JieMeHTOB, 

Ha (pur. 29 ~ nonepe^Hoe ce^enne KOHTaxTHon crpyxTypbi MOn-TpaH3Hcropa 
bw6opkh a/iocxoro nojiynpoBOAHHKOBoro 3anoMHHaiomero 3JieMeHTa,.xoTopbifi 
^BJisieTcsi KOHCTpyKTMBHbiM ajieMeHTOM nojiynpOBOAHHxoBoro 3anoMHHaK>mero 
ycTpoftcTBa corjiacHo qerapHaAijaTOMy BapHaHTy BbinojmeHns, 

Ha 4)Hr. 30(a) n 30(6) - H3o6pa:aceHHe nojiynpOBOAHHxoBoro 3anoMHHaiomero 
ajieMeHTa, xoTopbin srajiseTCsi KOHCTpyKTOBHbiM ajieMeHTOM nojiynpoBOAHHKOBoro 
3anoMHHaiomero ycrpoHCTBa con/iacHo u^Tuajmarouy BapHaHTy BbinoiiHeHna, npn 
3tom Ha 4>ni\ 30(a) noKa3aH bha CBepxy nocjie 4)opMHpoBaHHa xaHajiOB, a Ha (£>nr. 
30(6) noxa3aH bha CBepxy noc/ie $opMHpoBaHH5i c/iosapHbix hihh, 

Ha (J>nr. 31(a) h 31(6) - H3o6pa^ceHne Apyroro no (£opMe BapnaHTa ruiocxoro 
nojiynpoBOAHHKOBoro 3anoMHHaiomero 3^eMeHTa, xoTopbii* zBJizeTca xoHCTpyxTHB ~ 
HbiM 3/icMeHTOM nojiynpoBOAHHKOBoro 3anoMHHaiomero ycrpoHCTBa corviacHO 
nnTHaAuaTOMy BapHaHTy BbinojraeHns, npn 3tom Ha 4>hi\ 31(a) noxa3aH bha CBepxy 
nojiynpoBOAHHKOBoro 3anoMHHaiomero 3;ieMeHTa nocjie <£opMHpoBaHH5i xaHajioB, a 
Ha (J)Hr. 31(6) noica3aH bha b h3omctphh nocjie c|)opMHpoBaHH5i cjiosapHbix ihhh, 

Ha c£>Hr. 32 - bha csepxy ruiocKoro nojiynpoBOAHHKOBoro 3anoMHHaiomero 
3JieMeHTa, xoTopbra HBJisieTCH KOHCTpyKTHBffbiM 3JieMeHTOM nojiynpOBOAHHxoBoro 
3anoMHHaiomero ycTponcTBa corjiacHo nsraaAUaTOMy BapHaHTy BbinojiHeHnsi, nocjie 

4>OpMHpOBaHH5! KOHTaKTHblX OKOH, 

Ha 4>nr. 33 - H3o6pa^ceHne b H3omctphh MaTpnijbi si^eex, ncnojib3yeMon b 
ycTpoiicTBax, BbinojraeHHbix coiviacHo BapnaHTaM'c mecTHaAijaToro no ABaAuaTb 

BTOpOH, 

Ha 4)Hr. 34 - ^epTeac, Ha kotopom noxa3aHa nooieAOBaTejibHOCTb onepauHH 
cqHTbiBaHHM, CTHpaHHH h 3anHCH nojiynpOBOAHHxoBoro 3anoMHHaiomero ycrpoHCTBa 
corjiacHo mecraaAijaTOMy BapnaHTy, 

Ha 4>Hr. 35 - qepTe^c, Ha kotopom noxa3aHa nocneAOBaTejibHocrb onepaijHH 
c^HTbiBaHHii, CTHpaHHH h 3anHCH nojiynpOBOAHHxoBoro 3anoMHHaiomero ycrpoHCTBa 
corjiacHo ce MHa AUaTOM y BapnaHTy BbinojiHeHna, 

Ha (J)nr. 36 - 6jiox-cxeMa nojiynpoBOAHHKOBoro 3anoMHHaiomero ycrpoHCTBa 
corjiacHo ceMHaAijaTOMy BapnaHTy BbinojiHeHMH, 



Ha cJ)hi\ 37 - qepTe>K, Ha kotopom noxa3aHa nocjie^OBaTejibHOCTb onepaiiMH 
CMHTbiBaHH5i, CTMpaHwa h 3anncH nojiynpoBOAHMKOBoro 3anoMHHaiomero ycrpowcTBa 
corjiacHO BoceMHajiuaTOMy BapnaHTy BbinojmeHHsi, 

Ha cf)Hr. 38 - 6jiOK-cxeMa nojiynpoBo^HHKOBoro 3anoMHHaiomero ycTpOHCTBa 
corviacHO fleBflraaTmaTOMy BapnaHTy BbinojmeHHSi, 

Ha cf)Hr. 39 - ^epTeac, Ha kotopom noKa3aHa noc/ieflOBaTonbHOCTb onepauHH npn 
pa6oTe ncuiynpoBouHHKOBoro 3anoMHHaiomero ycrpoHCTBa coiviacHO AeBHTHa^uaTOMy 
BapHaHTy Bbino/iHeHHSi, 

Ha cjDwr. 40 - 6jiOK-cxeMa nojiynpoBOAHHKOBoro 3anoMHHaK)mero ycTpOHCTBa 
corjiacHO ABaflijaTOMy sapnaHTy BbinojineHHsi, 

na 4>Hr. 41 - ^epTe^c, Ha kotopom noKa3aHa noc/ieAOBaTe/ibHocrb onepauHH npn 
pa6oTe noJiynpoBox^HHKOBoro 3anoMHHaiomero ycrponcTBa corjiacHO flBa/waTOMy 
BapwaHTy BbinojmeHHSi, 

Ha (f>Hr. 42 - 6iiOK-cxeMa nojiynpoBOAHHKOBoro 3anoMHHaiomero ycrpoHCTBa 
corjiacHO ABa^uaTb nepBOMy BapwaHTy Bbino^HeHMH, 

Ha c£>Hr. 43 - rpacf>HK, KOTopbiii noKa3HBaeT h3mchchh5i bo BpeMCHH TOKa b 
HH(J)opMa^oHHOH mHHe sjieMeHTa naMHra coiviacHO ABa^uaTb nepBOMy BapnaHTy 
Bbino^HeHHH, 

Ha (J)Hr. 44 - qepTe^c, Ha kotopom noKa3aHa nocjieflOBaTejibHocrb onepamra 
o6HOBJieHHa npw pa6oTe nojiynpoBOflHHKOBoro 3anoMHHaiomero ycrpoiiCTBa corjiacHO 
ABaflqaTb BTopoMy BapnaHTy BbinojiHeHnsi, 

Ha (pur. 45 - pHcyHOK, Ha kotopom yanoBHo H3o6pa^ceH 3JieMeHT naMara c 
njiaBaiomuM 3aTBopoM, 

Ha c£>hi\ 46 - ^epTe^c, Ha kotopom noKa3aHa cxeMa nojiynpoBOAHHKOBoro 
3anoMHHaioinero ycrpoiiCTBa coiviacHO no flBafluaxb TperbeMy BapnaHTy BbinojiHeHHH, 

B KOTOpOM C^HTblBaHHe M 3anHCb BbinOJIHHIOTCa B MaTpHije OTeeK naM^ra 
MyjlbTHIUieKCHblM MCTOflOM, 

Ha (f)Hr. 47 - ^epTeac, Ha kotopom noKa3aHbi HanpsDjceHHs, npHjio^ceHHbie k 
3JieMeHxaM BbinojiHeHHoii no ABa/man* TpeTbeMy BapwaHTy simchkh naMara bo speMa 
onepauHH c^HTbiBaHH^, crapaHHs h 3anwcH, 



Ha (£hi\ 48 - BpeMeHHaa AHarpaMMa onepauMH CMHTbiBaHnsi b no/iynpoBOjHMxo- 
bom 3anoMMHaK>me.M ycrpoiicTBe con/iacHO ABaAUaTb TperbeMy BapwaHTy 

BbinOJIHCHHH , 

Ha cj)Hr. 49 - BpeweHHaM A**arpaMMa onepauHM crapaHH* h 3anncH b 
nojiynpoBOAHMKOBOM 3anoMHHaiomeM ycTpoHCTBe corjiacHo ABaAUaTb TpeTbeMv 

BapHaHTy BbrnOJIHCHHSI, 

Ha 4>Mr. 50 - cxeMa pacno/io:»ceHH5! ajieMeHTOB naMsra bo Bcex -roraax 
nepeceqeHMs cjiosapHbix ihhh h HH(J)opMauHOHHbix idhh b ycrpoHCTse co cBepHyToii 
CTpyKTypofi HH(f)opMai^MOHHbix inHH, b bin oil hchhom corjiacHo ABaAUaTb ^€TBepTOMy 
BapwaHTy, 

Ha (pyir. 51 - qepTe>K ? Ha kotopom noxa3aHbi cxeMbi bboah/ bmboa^, a Taioxe 
cxeMbi kohtpojih b vcrpoHCTBe, BbinojiHeHHOM corjiacHo ABazmaTb nsTOMy BapaaHTy, 

Ha <pnr. 52 - ojiox-cxeMa noJiynpoBOAHHKOBoro 3anoMHHaK>mero ycTpoHCTBa 
corviacHo ABaAUaTb mecTOMy BapnaHTy BbinojmeHHfl h 

Ha 4>nr. 53 - oiiox-cxeMa nojiynpoBOAHHKOBoro 3anoMHHaK>inero yorpoficTBa 
corjiacHo ABaAUaTb ceAbMOMy BapHamy BbinojmeHHs. 

nPEflnOHTHTEJIbHblE BAPHAHTbl BbinOJIHEHH5I H3Q5PETEHH3 

riepBbiH BapnaHT 

HH)ice npwBeAeHo noApo6Hoe onHcaHHe KOHKpeTHbix BapwaHTOB BbinojmeHH* 
nojiynpoBOAHHKOBoro 3anoMHHaiomero ajieMeHTa, nojiynpoBOAHHKOBoro 
3anoMHHaiomero ycTpoficTBa m cnoco6a ynpaBJieHHa hmh co ccbuixoH Ha 
npHjiaraeMbie ^epTe^cH. fljis npocTOTbi b onucaHMH paccMOTpeHa TOiibKO ^?acTb 
nojiynpoBOAHHKOBoro 3anoMHHaioiuero ycrpoiiCTBa, xotsi Ha npaKraxe oho coAep^cHT 
h Apyrwe cooTseTCTByiomHe coeAHHeHHs h nepH^epHHHbie cxeMbi. 

Ha (£hi\ 1(a) m 1(6) H3o6pa>KeHa crpyxTypa nojiynpoBOAHHKOBoro 
3anoMMHaiomero 3JieMeHTa, BbinojmeHHoro comacHo nepBOMy eapwaHTy. Ha cf>Hr. 
1(a) 3tot ajieMeHT H3o6pa>KeH b H30MeTpnH, a Ha 4)nr. 1(6) noKa3aHo ero 
nonepe^Hoe ce^eHHe. Hctok 76 h ctok 77 npeAcraBjisiioT co6oii cootbctctbchho 
o6jiacTH, Bbino/iHeHHbie H3 nojiMxpHcrajuiH^ecKoro kpcmhhsi n-rana c bwcokoh 
KOHijeHTpauHeM npHMeceii. MexAy o6jiacraMH Hcroxa 76 h ctok a 77 Bbino/meHa 
H30JiHpyioma^ ruieHxa 82 H3 Si0 2 - Ha 6okoboh noBepxHocru stoh H30JiHpyiomeH 
ruieHKH 82 H3 nojiMxpHcrajuiH^ecKoro xpeMHHs p-Tuna BbinoJiHeH xaHaji 78 
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tojhuhhoh 20 hm ii uiupMHOM 150 hm. 06-aacTb 79 3axBaTa ajieKTpH^ecKoro 3apsma 
Bbino/meHa H3 nojiiiKpHCTajiiiH^ecKoro xpeMHHs m H3OJiHp0BaHa tohkoh 
M30JinpyK)meH oneHKOM 87. KaHaji 78 m o6jiaerb 79 3axBaTa 3JiexTpHqecxoro 3ap<ajia 
CB5i3aHbi c aneicrponoM 80 3aTBopa *repe3 H30JiHpyioinyK) nneHKy 81 H3 Si0 2 . 
PaccTo^HHe Meacfly 3JiexTpoAOM 80 3aTBopa h o6jiacTbio 79 3axBaTa ajieKTpM^ecKoro 
3apsma paBHo 30 hm. 

no CpaBHeHHK) C paCCMOTpCHHbIM yCTpOHCTBOM , BbinOJIHeHHbDtf connacHo 

TpeTbeMy BapnaHTy, b kotopom xaHaji h o6jiacTb 3axBaTa sjiexTpH^ecxoro 3apsma 
Bbino^HeHbi o^HOBpeMeHHo, b nepBOM BapnaHTe H3o6peTeHH5i xaHaji 78 n o6jiacn> 79 
3axBaTa 3.neKTpH*iecKoro 3apsma (}>opMHpyiOTC5i OTAejibHo, qTO no3BOJisieT co3^aTb 
6ojibme BapnaHTOB h co3AaeT 6ojibume bo3mo)khocth npn hx H3roTOBJieHHH. Oco6oe 
npeHMym,ecTBo TaxoH cxeMbi coctoht b tom, ^to OHa no3BOJisieT npoH3BcuibHO 
3a^aBaTb BbicoTy h mMpwHy o6jiacra noTeHimajibHoro 6apbepa, Bbi6Hpan 
cooTBeTCTByiomHM o6pa30M MaTepHaji h m/imwHy cjios H30jrapyK)meH rnieHKH 87 
MOKAy o6jiacTbio 79 3axBaTa sjiexTpnqecKoro 3ap^a h xaHajioM 78. B 3tom 
BapwaHTe n3o6peTeHHsi o6iiacTb noTeHimajibHoro 6apbepa pacnojio^ceHa HH)xe ? qeM 

HCTOK H CTOK ? HO OHa MO^CeT TaK^Ce 6bITb BbinOJIHeHa H C npOTHBOnOJIO^CHOH 

CTopoHbi. KpoMe Toro, b 3tom BapnaHTe H3o6peTeHH5i, KaK h b nocjieAyiomHx, b 
Ka^ecTBe HOCHTejien 3ap«Aa Hcno;ib3yK)TC5i 3JiexTpoHbi, oAHaxo b KaqeerBe 
HOCHTe^eii 3apsma MoryT TaK>Ke Hcnojib30BaTbca nojio:»cHTe;ibHO 3ap^xeHHbie Abipxn. 

B noiiynpoBOflHHKOBOM 3JieMeHTe naMOTH no 3TOMy BapHamy n3o6peTeHH^ 
hctok 76 h ctok 77 BepraxajibHo nepeKpbmaiOT Apyr Apyra, *ito yMeHbmaeT 
Heo6xoAHMyio n^iomaAb noBepxHOcra. Pa3Mep rmomaAH noBepxHocra b TaKOM 
3/ieMeHTe yMeHbmen h 3a cqeT BepxuxajibHoro pacnojioaceHHsi KaHajibHOH o6jiacra 
78. IlpH TaKOM BbinojiHeHHH 3JieMeHTa eMxocTb naMsmi mo^kct 6biTb yBejinqeHa npw 
nocjieAOsaTejibHOM pacnojio^ceHHH sjicmchtob naMsra. Bo Bcex nocjieAyiomnx 
BapnaHTax npeAnojiaraeTca, mto 3anoMHHaioiHHe 3JieMeHTbi pa3MemaK)TC5i hmchho 
TaKHM o6pa30M. 

Pa6oTa 3anoMMHaiomHx 3 jieMeHTOB 7 BbinojmeHHbix corviacHo 3TOMy BapnaHTy, 
npoHcxoAMT c^ieAyiomHM o6pa30M. noTeHUHaji HanpsiaceHHa Ha 3/iexTpoAe 80 
3aTBopa H3MeH5ieTC5i npH onepauHHx crapaHHs h 3anHCH. Me)KAy hctokom 76 h 
ctokom 77 co3AaeTca HexoTopoe HanpsmeHwe h, xorAa HanpsmeHHe noAaeTca Ha 
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3aTBop, ajieicrpoHbi npoxoAHT yepe3 tohxhh cjioh nojinxpHcrajuinqecxoro xpeMHMH 
KaHajia 78, h HamiHaeTCH npoTexaHne 3JiexTpH*iecxoro Toxa. IlpH 60/ibmoM 
HanpsaceHHH Ha 3aTBope pa3HOCTb noTeHuwajiOB MeacAY o6jiacTbK> 79 3axBaTa 
3jiexTpMMecKoro 3apnAa h xaHajibHOH o6jiacrbK> 78 craHOBHTCH 6ojibmoH, h H3-3a 
TyHHejibHoro 3(fx|)exTa vum TeruiOBoro B036y>KAeHHH 3JiexTpoHbi nepecexaior 
noTeH^ajibHbiH 6apbep H30JiHpyiomeH njieHXH 87 h nonaAaiOT b o6jiacrb 79 3axBaTa 
3JieKTpH^ecKoro 3apnAa. B pe3yjibTaTe noporoBoe Hanpn^xeHHe B03pacTaeT y a 
BejiH^HHa 3JiexTpnqecxoro Toxa npn tom )xe caMOM Hanpa^eHMH Ha 3aTBope 
yMeHbinaercs. CqHTbisaHHe HHc£>opMaijHH ocymecrBjineTCH H3MepeHHeM BejiH*JHHbi 
3Toro 3JieKTpHqecKoro Toxa. CrapaHwe HHcfjopMaijHH ocymecrBjineTCH npmio^KeHHeM 
k 3aTsopy Apyroro no HanpaBJieHHio HanpH)xeHHH. 

Hn^xe co ccbuixaMH Ha cf)Hi\ 16(a) h 16(6) paccMOTpeH npoijecc H3roTOBJieHHH 
, ycTpoficTBa , Bbino-raeHHoro no 3TOMy BapnaHTy. Ilocjie oxhcjichhh noBepxHOcra 
no/yioacKH 86 p-Tuna h c£)opMHpoBaHHH cjioh 84 H3 Si0 2 Ha Hee HaHOCHT 
noc/ieAOBaTejibHO cjioh Si0 2 , cjioh nojinxpHCTajuinqecxoro xpeMHHH n-rana h cjioh 
SiC>2- 3aTeM HaHOCHTCH cjioh 3amHTHoro (J)OTope3HCTa h BbinoJiH5ieTC5i 
OAHOBpeMeHHoe TpaBJieHne Bcex qerapex cjioeB c o6pa30BaHHeM o6jiac™ 76 Hcroxa, 
o6jiacTH 77 CTOKa h noxa3aHHbix Ha 4>hi\ 16(a) cjioeB 82, 83 H3 Si0 2 . ripn 
oAHOBpeMeHHOM (b naxeTe) (JjopMHposaHHH Bcex cjioeB b mhotocjiohhoh crpyxType 
3JieMeHTa HHxaxoro yBejinqeHHH ero pa3MepoB b npouecce JiHTorpa4>HqecxoH 
o6pa6oTKH He nponcxoAHT. 3aTeM, nocjie c})opMHpoBaHHH cjioh aMopcJmoro Si 
tojhijhhoh 20 hm b npouecce TepMH^ecxoH o6pa6oTXH ocymecrBjineTCH 

KpHCTaJIJIH3aUH5I. IlOCJie 3aiHHTbI (|)OTOJ)e3HCTOM H3 KpHCTajIJIH^eCKOrO XpeMHHH 

BbinojiHHiOT TpasjieHHe, cf>opMHpyn KaHaji 78 ((£>hi\ 16(6)), npeAcraBJiniomHH co6oh 
jiMHeHHyio o6jiacTb, xoTopan coeflHHseT ctok 77 h hctox 76. Bo speMH TpaBJieHHH 
HajiH^ne noicpbiTHsi cjioeM 83 H3 Si0 2 o6jiacra 77 croxa npeAOTBpamaeT ^pe3MepHoe 
yaajiemie MaTepnajia b o6jiacTH 77 croxa. riocjie ocaacAeHHH TOHKoro cjioh 87 Si0 2 
HaHOCHT nojiKKpHCTajiJiH^ecKHH xpeMHHH Ha o6jiacTb 79 3axBaTa 3JiexTpoHOB h 
ocymecTBjiHioT TpaBJieHne. 3areM nocjie (|)0pMHpoBaHHH cjioh 81 H3 Si0 2 HaHOCHT 
cjioh nojiHxpHcrajuiH^ecxoro xpeMHHH n-THna h nocjie 3amHn>i 4>oTope3HCTOM h 
TpasjieHHH 4>opMHpyK>T 3JiexTpoA 80 3aTBopa. 
Btopoh BapnaHT 



Ha 4>nr. 15(a) w 15(6) noica3aHa crpyKTypa 3anoMHHaiomero 3JieMeHTa, 
BbinojiHeHHoro comacHO BTopoMy BapwaHTy. Hctok 1 m ctok 2 npeAcraBiisnoT co6oh 
o6jiacTH nojiMKpHCTaji^MqecKoro KpeMHHE n-rana c bmcokoh KOHueHTpaiweH 
npMMecew. Meacay hctokom 1 m ctokom 2 BbinojmeHa H30JiHpyioina5i ruieHKa 7 M3 
Si0 2 . Ha CTopoHe MOJiMpyiomeH iuichkh 7 H3 Si0 2 BbinojmeH KaHaji 3 iuhphhom 20 

HM H TOJ1IHHHOH 10 HM H3 HeJierapOBaHHOTO nOJIHKpHCTaJIJIH^eCKOrO KpeMHHS. 

06iiacTb 4 3axBaTa SiieicrpHqecKoro 3apsma coctoht H3 6ojibnioro KOJinqecrBa 
nojiHKpHCTajuiMqecKHx xpeMHweBbix qacraij co cpeAHHM pa3MepoM 6 HM H 
H3o™poBaHa H30JiHpyiomeM iuieHKOH. KaHaji 3 h o6jiacTb 4 3axBaTa 3JieKTpHqecKoro 
3apw coeAHHeHbi c 3;ieKTpoflOM 3aTBopa 4 qepe3 H30JinpyiomyK) njieHxy 6 H3 Si0 2 . 
PaccTOsiHHe Meacjiy 3JieKTpoflOM 3aTBopa h o6jiacTbio 4 3axBaTa 3JieKTpjiqecKoro 
3apsiAa paBHO 30 hm. Becb ajieMeHT pacnojio^ceH Ha H30JiHpyiomeH iuieHxe 8 H3 Si0 2 
MecTO pacnojio^eHHa ajieMeHTa Ha H3o;rapyjomeH mieHxe BbinojmeHO aHajioraqHbiM 
o6pa30M m b Apymx paccMOTpeHHbix moice BapnaHTax H3o6peTeHH5i (eon* He 
yxa3aHO HHoe). KaHaji 3 h o6;iacTb 4 3axsaTa ajiexTpH^ecKoro 3ap5ifla b 3tom 
BapHaHTc BbinojiHeHbi otacjibho, o^Haxo H3BecreH h Mo^ceT 6biTb ncnojib30BaH n 
cnoco6 o^HOBpeMeHHoro (jDOpMHposaHM^ xaHajia 3 h o6jiacra 3axBaTa 
3JieKTpHqecKoro 3ap5ifla. OT/jejibHoe c^opMHpoBaHne KaHajia h o6jiacra 3axBaTa 
npeAycMOTpeHo h bo Bcex nocjieayiomHx BapnaHTax H3o6peTeHH5i. Oioii 18 H3 Si0 2 , 
mnpHHa KOToporo paBHa uiHpHHe CTOKa 2 h hctok3 1, pacnojio^eH Bbime croxa 2 m 
npe^oTBpamaeT qpe3MepHoe yfl&neHHe MaTepwajia H3 o6^ac™ CTOxa 2 aHajiornqHo 
cjiok) H3 Si0 2 b nepBOM BapnaHTe H3o6peTeHH5i. 

Hw^ce paccMOTpeHbi OTAejibHbie acneicrbi, CBS3aHHbie c pa6oToii ycrpoiicTBa, 
BbinojiHeHHoro no 3T0My BapwaHTy H3o6peTCHH5i , h oiyinqaiomHecfl ot oco6eHHocTeii 
pa6oTbi 3anoMHHaioinHx 3JieMeHTOB, Bbino^HeHHbix no nepBOMy BapnaHTy. B stom 
BapnaHTe H3o6peTeHHH nocjie 3axBaTa HocHTejien 3apsma H3-3a y30cra xaHajia 3 
pacnpeAejieHHaa eMxocTb MOK/jy 3JiexTpoflOM 5 3aTBopa h xaHajiOM 3 ct3h obhtcsi 
He6ojibmoH, h no3TOMy H3 o6jiacra 4 3axsaTa mo^cho cqHTbraa-rb He6ojibmne 
HaKonjieHHbie b Hen 3JiexTpHqecKHe 3apsiAbi. B 3tom BapHaHTe H3o6peTeHH5i npn 
H3MeHeHHH noporosoro Hanps^ceHHH npn6jiH3HTejibHO Ha o^hh BOJibT mo)kho cqnTaTb 
tph coxpaHeHHbix (hjih HaxonjieHHbix) 3JieKTpHqecKHX 3apsAa. YBejiHqHBas uiHpnHy 
xaHajia h Hcnojib3ya 6ojibiuee KOJinqecTBO KpeMHHeBbix KpHcrajuiMqecKHx qacrau b 
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o6^acTM 3axBaTa 3.ieKTpHqecKoro 3apsAa, qncjio coxpaHeHHbix 3JieKTpHqecKHx 
3apsflOB moxho yBejiHMMTb m nojiyqHTb b pe3yjibTaTe Heo6xoAHMoe M3MeHeHHe 
noporoBoro HanpsnKeHM*. YBejiH^eHHe niHpMHbi KaHajia no3BOJi5ieT yBejniqHTb 
npoTexaiomHM qepe3 Hero 3JieKTpHqecKHH tok m cymecrBeHHo ynpocraTb npouecc 
jiHTorpacjDMH. Pa3Mep oSjiacra 3axBaTa 3JieKTpHqecKoro 3apaAa orpamiqeH 10 hm, a 
nojiHas nepHC^epHHHaH eMKocTb He npeBbiinaeT 3aF. Ilpn komh3thoh TeMnepaType, 
Aa^ce npHHHMas bo BHHMaHHe TeruiOBbie 34>(f)eKTbi, BcerAa mo>kho onpeAejiHTb 
ycTOH^HBoe qwcjio HOCHTejieii, yAepacuBaeMbix b o6-nacra 3axBaTa 3JieKTpHqecKoro 

3ap^Aa. Fl03T0My B T3KHX yCTpOHCTBaX He AO-JI>KHbI npOHCXOAHTb HM HHXeKIJHSl B 

o6jiacTb 3axBaTa M30biToqHoro qncjia HocHTejieii 3apsAa, hh 3KcrpaKUH5i M3 Hee 
coxpaHeHHbix (HaxonjieHHbix) HocHTejiefi 3apsAa. CrapaHHe HH(f>opMauHn 
ocymecTBji5ieTC5i H3MeHeHneM HanpaB/ieHHa Hanps^eHHs Ha 3aTBope. 
TpeTHH BapnaHT 

Ha c})Hr. 2(a) m 2(6) noxa3aH Tperan BapnaHT npeAJiaraeMoro b H3o6peTeHHH 
ycTpowcTBa. 3to vctpohctbo OT/raqaeTCH ot ycTpoflcTBa no BTopoMy BapwaHTy 
TOJibKo TeM, qTo xaHaji h o6jiacTb 3axBaTa 11 sjiexTpHqecxoro 3apsiAa HHTerpHpoBaHbi 
b oahh 3JieMeHT h qTO KaHaa 11 BbinojiHeH Ha o6enx CTopoHax Hcroica 9 h croKa 10. 
B xa^ecTBe waTepnajia rjisi KaHajia h oS^acra 11 3axBaTa 3/teKTpHqecKoro 3apsma 
HcnoJib3yK)T HejierapoBaHHbiH nojiMxpncTajuiiiqecKHH KpeMHHH b BHAe TOHKoro cjiosi 

CO CpeAHeH TOJimHHOH npn6jIH3HTe^bHO 3 HM. 3TO yCTpOHCTBO, b kotopom 

3HaqHTejibHbie xojie6aHH5i noTeHijHajia npowcxoAST b tohkom cjioe M3 
nojiMxpHCTajuinqecKoro xpeMHHs co cpeAHeii tojibuhhoh MeHee 5hmhb xotopom 
KaHaji h o6jiacTb 3axBaTa 3JiexTpHqecxoro 3apsma (f>opMHpyioTC5i b tohkoh mieHxe 
(11), HMeer oqeHb He6ojibmHe pa3Mepbi h, 6yAyqw H3roTOBJieHO npocTbiM cnoco6oM, 
Haw6o^ee npnroAHO ajiz pa6o™ npn xoMHaraoii TeMnepaType. Pa3Mep 
KpHCTajiJiH^ecKHX qacnm b 3tom y CTp o h ctb e paBeH npn6.7IH3HTe.nbHO 3 HM, ^TO 
no3B0^5ieT BbiAep^caTb pa3Mep b nonepeqHOM HanpasjieHHH b npeAejiax 
npn6iiH3HTeiibHo 10 hm npn TaxoM ace pa3Mepe cooTBeTCTByiomHx o6jiacTeH 3axsaTa 
3JieKTpHqecxoro 3apsiAa. 

OTJIH^HTeJlbHaSI OCo6eHHOCTb ASHHOH CTpyKTypbl COCTOHT B TOM, MTO, 4>OpMHpy5I 

xaHaji h o6/facrb 11 3axBaTa 3JiexTpnqecxoro 3apsAa Ha o6eHx CTopoHax Hcroxa 9 m 
CToxa 10, npn onpeAejieHHoii mapHHe 3.nexTpoAa 12 3aTBOpa ninpHHy xaHajia moxho 
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npaKTwqecKM y/iBonTb, noBbiCHB TeM caMbiM npoTeKaiomHH qepe3 Hero tok. 06bi*jH0 
yBe/iHMeHMe mnpuHbi KaHajibHon o6iiacTH h yBejiH^eHwe BejinqHHbi ajieKTpHqecKoro 
Toxa Tpe6yeT yBejmqeHHS njiomaAH noBepxHOcra, OAHaxo npw t3koh CTpyKType 
npeAJiaraeMoro ycrpoHCTBa HHKaxoro yBejinqeHHs pa3MepoB He Tpe6yeTCsr B 
CTpyKTypax c o6T>ennHeHHbiMH KaHajiOM h o6jiacTbio 3axBaTa 3JieKTpj**iecKoro 3apsAa 
B03HHKaiOT npo6jieMbi, nocKOiibKy npn npocroM yBejinqeHHn uiHpHHbi KaHajia H3-3a 
3axBaTa HocHTcneii B03M0>KHbiH AHana30H H3MeHeHH2 noporoBoro HanpsaceHHa 
CHM^aeTca. B npejuiaraeMOM ycrpoHCTBe 3Ta npo6;ieMa, OAHaKo, He B03HHKaeT, t.k. 
HMeiomnecs b HeM b 6ojibmoM KOJinqecrBe KaHaabi H30JinpoBaHbi Apyr ot Apyra. 
HeTBepTbiii BapHaHT 

^eTBepraH BapHaHT npeAJiaraeMoro b H3o6peTeHHH ycrpoiicTBa noKa3aH Ha (Jwr. 
3(a) h 3(6). 

3to ycTpoHCTBO OTjraqaeTCs ot y CTp OHCTBa no TpeTbeMy BapnaHTy HajiH^weM 

AByX CTOKOB H TpeXCJIOHHOH CTpy KTypOH , COCTO^meH H3 CTOKa (1) 13, HCTOKa 14 H 

CTOxa (2) 15. B 3tom sapnaHTe ycrpoHCTBa eMKOCTb naMsira mo>kho yABOHTb no 
cpaBHeHHio c nepBbiM BapnaHTOM, He yBejin^HBas njiomaAH nosepxHocTH. IIomhmo 

COBMeCTHOrO HCn0JTb30BaHH3 H CTOKa 14, 3TO yCTpOHCTBO OT/IHqaeTCSI TeM, MTO 

xpaHeHHe AaHHbix b hcm ocymeerBjiaeTCs hctokom 14 h ctokom 1 (13) h KaHajiOM h 
o6jiacTbio 16 3axsaTa 3JieKTpwqecKoro 3ap^a, coeAHHeHHOH c y Ka 3aHHbiM ctokom h 
hctokom. KpoMe toto, xpaHeHHe AaHHbix b hcm ocymecrBJiseTca Tax^ce hctokom 14, 
ctokom (2) 15 h KaHajiOM h o6jiaerbio 88 3axsaTa 3JieKTpHqeacoro 3ap^a, 
coeAHHeHHOH c yKa3aHHbiM ctokom h hctokom. ^Ba KaHajia h Ase o6jiacra 16, 88 
3axBaTa 3JieKTpnqecKoro 3apsma 4)opMHpyiOTCsi OAHOBpeMeHHO (ocaacAemieM). M3-3a 
pa3Horo nojio^eHHH oraocHTejibHo ncroKa h CTOKa ohh BbinojiH^ioT pa3JiHmHbie 

(J>yHKIJHH. ripH 3TOM, XOTS OHH COBMCCTHO HCnOJIb3yiOT OAHH 3JieKTpOA 17 3aTBOpa, 

TOJibKo oAHa cTopoHa ajieMeHTa cnoco6Ha npn h 3 m eH chhh HanpaaceHna Ha ctokc (1) 
13 h/ih CTOKe (2) 15 BbmojiHSTb onepaijHH 3anHCH h crapaHHH. KpoMe toto, 
nocKOJibKy hctok 14, a TaK)*e ctok 1 (13) h ctok (2) 15 MoryT 6biTb BbinojiHeHbi Bee 
BMecre OAHOBpeMeHHO h TaK^ce OAHOBpeMeHHO MoryT 6biTb Bbino^HeHbi h KaHa/i h 
o6jiacTH 16, 88 3axBaTa 3JieKTpH^ecKoro 3apsAa, TaKoe ycTponcTBo o6jiaAaeT 
onpeAejieHHbiM npeHMymecrooM, 3aKjnoqaion^Mca b He6oiibniOM qnc^ie onepauHH, 
Heo6xoAHMbix ana ero H3roTOBJieHH5i. B 3tom BapnaHTe H3o6peTeHH5i KaHaji h 
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o6jiacTb saxBara 3.ieKT P nqecKoro sapsma o6beAHHeHbi apyr c ApyroM, x 0T a hx momo 
BbinojiHHTb h OTflcibHO #pyr ot flpyra. 
FlaTbiH BapnaHT 

naTHH BapHaHT npe/yiaraeMoro b H3o6peTeHHM ycTpoficTBa noxa3aH Ha cpnr. 
4(a), 4(6) h 4(b). 

3to ycTpoHCTBO OT^HqaeTca ot ycTpoHCTB no BapnaHT3M c nepBoro no 
qeTBepTbiii TeM, qio hctok h ctok b hcm BbinojiHeHbi b bwrc MHorocnoimoH 
CTpyKTypu, a TaKxe TeM, mto sjiexTpofl 3aTBopa TaK>Ke Bbino^HeH b Bnae 
MHorocjioiiHOH crpvKTypbi. Ha BHenmefl CTopoHe MHorocnonHoro sjieKTpofla (l) 19 
3aTBopa h a^exTpoaa (2) 20 3aTBopa BbmonHeHbi hctok 21 n ctok 22, KOTopbie 
HSOJinpoBaHbi nsojinpyiomen njieHKon 26 H3 Si0 2 . HejiernpoBaHHbin TOHKonjie HO q- 

HblH nOJIHKpHCTajUIH^eCKHH KpeMHHH 23 TOJllUHHOH npn6/IH3HTejIbHO 3 hm coeflHHaeT 

hctok 21 h ctok 22 Ha 6okoboh noBepxHocra H30JiHpyK>meH njieHKH H3 Si0 2 . 
OyHKHHH KaHajia h o6.nacTH 3axBaTa 3JieKTpnqecKoro 3apaaa Bbino^HaeT tohkhh 

15 C7IOH IUieHKH 23. riOJIHKpHCTaJUIHqeCKHH KpeMHHH B BHfle TOHKOH njieHKH 23 

coAepacHT o^eHb tohkhc Kpyrjiwe KpHcrajijiHqecKHe nacranbi, KOTopue onpeAe./iaK>T 
BbicoKoe noporoBoe HanpaaceHHe 3JieMeHTa. 

npn noAa^e HanpaxeHna Ha 3aTsop TOJibKO yqacTOK tohkoh hjichkh b o6jiacTn 
3JieKTpofla 33TBopa MoxeT nponycKaTb 3JieKTpn*iecKHH tok h, xotb Tomcaa iuieHKa 
24 Ha CTopoHe SJieKTpoaa l (19) 3 a T Bopa h TOHKaa njiemca 25 Ha CTopoHe s^eKTpofla 
2 (20) 3aTBopa H3a/iHpoBaHbi b nponecce TpaBJieHna, sth hjichkh (popMHpyioT b 
) ycTpoficTBe cooTBeTCTByromne KaHajibi h o6jiacTH 3axBaTa 3JieKTpn*iecKoro 3apaaa. 3a 
c^eT 3Toro o6ecne^HBaeTca xpaHeHHe b sjieMeHTe no KpanHen Mepe flByx 6htob 
HH(popManHH b aneMeHTe. 3jieKTpoflbi 3aTBopoB b stom ycrpoHCTBe BbinojiHeHbi b 
25 BHfle AByx cnoeB, xoTa cpaKraqecKH kojih^cctbo cnoeB mojkct 6biTb h 60/ibmHM. B 

3tom BapnaHTe cTpyKTypbi hctokh h ctokh BbinoJiHeHbi b BH^e cjioeB TaK xe, KaK h b 
TpeTbeM BapnaHTe, npn stom cneayeT, oAHaKO, OTMeTHTb, nro Hcnojjb30BaHHe 
CTpyKTypbi, y kotopoh KOJiH^ecTBo oioeB 6ojibme neTbipex, 3aTpyflHHTenbHO, 
nocKOJibKy npn cobmccthom Hcnojib30BaHHH ctokob ycrpoHCTBO o6wqHO pa6oTaeT 
30 njioxo. CTpyKTypa b stom BapnaHTe H3o6peTeHna HMeeT onpeflcrceHHoe 

npeHMymecTBo, 3aKjuoqaioineeca b bo3moxhocth yBejinqeHna cmkocth naMsira 
nponopunoHajibHo qncjiy #o6aBjieHHbix oioes aneKTpoAOB 3aTBopoB. 
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LUeCTOH BaPH£HT 

LUecTOM BapHaHT BbmojiHeHHH npeiviaraeMoro b H3o6peTeHHH ycrponcTBa 
noKa3aH Ha cfwr. 5(a) h 5(6). 

Bbino^HeHHbin no 3T0My BapnaHTy H3o6peTeHHH 3anoMHHaiomHM 3JieMeHT 
npeAHa3HaqeH AiI55 xpaHeiniH no KpaaHen Mepe AByx 6htob HHt^opMaiiHH. OpyKTypa 
3jieMeHTa b 3tom BapnaHTe no cymecrBy aHajiora*ma crpyKType 3JieMeHTa no 
TpeTbeMy BapnaHTy H3o6peTeHHH, 3a Hoono^eHHeM m/ibKo Toro, wo OHa coctoht H3 
jjpyx qacren, OAHaxo H3roTOBjieHa ona HecxojibKO hhmm cnoco6oM. 

Eipouecc H3roTOBJieHH5i 3Toro 3JieMeHTa naMHTH paccMOTpeH hh^kc riocjie 
OKHCJieHHH noBepxHocTM noflJio^cKH p-rana Ha Hee nocjieAOBaTejibHo HaHocHT cjioh 
nojiHKpncTajxanqecKoro KpeMHHH n-rana, cjioh Si0 2 , cjioh nojinKpHcrajumqecKoro 
KpeMHHH n-rana, nocjie ^ero BbinojinsnoT 3anmTy cf>OTope3HcroM h c}x>pMHpyioT 
hctok 27, ctok 28 h H30jrapyiomHH hx cjioh 32 H3 Si0 2 . 3aTeM HaHOCOT ocaacaeHneM 

TOHKHH CJIOH H3 Si 3 N 4 TOJEHHH OH 15 HM H CJIOH 32 H3 Si0 2 . IloCJie H3HeCeHHH 

4>OTope3HCTa Ha o6pa3yiomyio OTBepcntH Macxy, KOTopan BKjno^aeT CTyneH^aTbin 
y^acTOK 6oKOBoro xpan CTOxa 27 (4>hi\ 5(a)), bmhojih^iot TpaBJieHHe cjioh Si0 2 h 
cjioh Si 3 N 4 . ripw 3tom o6Ha>KaeTCsi 6oKOBan nosepxHOCTb cjioh (30) H3 Si 3 N 4 . 3aTeM 

Ha 3T0T CJIOH Si 3 N 4 (30) HaHOCHT CJIOH H3 aMOpc|)HOrO Si TOJimHHOH 3 hm. no 

cpasHeHHio c HaHeceHHeM HH^Hero cjioh H3 Si0 2 npouecc HaHeceHHH HH^aiero cjioh 
H3 Si 3 N 4 , Ha^HHan ot MOMeHTa noAa^ra ra3a h KOH^an Ha^ajioM npouecca 
4>aKTH^ecKoro cueruieHHH KpeMHHH c noBepxHOCTbio noA-Jic»KKH, 3aHHMaeT 6ojibmee 
BpeMH, h no3TOMy b AaHHOM cjiyqae Ha noBepxHocrb cjioh Si0 2 aMop4)HbiH Si (a-Si) 
Boo6me He oca^KAaeTCH. Ilo3TOMy tohkhh cjioh H3 a-Si c uihphhoh npn6jiH3HTejibHO 
15 hm mo^cho HaHecra Ha noBepxHocTb cjioh 30 H3 Si 3 N 4 b BH^e cjioh, coeAH- 
HHiomero hctok 27 h ctok 28. 3aTeM npn TepMH^ecKOH o6pa6oTxe a- Si nponcxoAHT 
KpHCTajuiH3auHH, h KaHaji h o6jiacTb 3axBaTa 3JieKTpnqecKoro 3apnAa HHTerpnpyioTCH 

B OAHH 3JieMCHT. IlOCJie OCa^ACHHH ($OpMHpOBaHHH) CJIOH 33 H3 Si0 2 HaHOCHT 

nojiHKpHCTajuiH^ecxHH KpeMHHesbiH cjioh n-rana h, BbinojiHHH TpaBJieHHe c 

HCnOJIb30BaHHeM MaCKH H3 Cf)OTOpe3HCTa, (j)OpMHpyK)T 3JieKTpOA (1) 29 3aTBopa H 

3JieKTpoA (2) 34 3aTBopa (c£>hi\ 5(6)). 

B 3tom BapnaHTe H3o6peTeHHH xpaHeHHe HH(})opMauHH Mo^eT 6mtb BbinojiHeHo 
c Hcnojib30BaHHeM xaacAoro H3 AByx 3JieKTpoAOB 29, 34 3aTBopoB, mto no3BOJineT 
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coxpaHHTb mmhhmvm A Ba 6mt3. Hcnojib3ya MHoro3HaMHoe xpaHeHMe, b tskom 
SJieMeHTe moxho xpaHHTb h 6ojibmee qwcno 6htob HH<J)opMauHH. OTJiH^HTejibHon 
oco6eHHocTbio Taxoro ycTpowcTBa sibjisctcs ero xopoiuas ynpasjisieMocTb m 

B03M0>KH0CTb (JjOpMHpOBaHHS O^eHb MCJIXHX IDHH. IlOMHMO TOTO, MTO TaXOM 

o6jiaAaeT MeHbruen b cpasHeHHH c o6bmHbiMM nojiynposoflHHKOBbiMH sjieMeHxaMM 
HeoAHopoAHOCTbio. b hcm mo>kho o6ecneMHTb 6ojibiiioe H3MeHeHMe noporoBoro 
Hanpfl)KeHHSi npn Majiow xojiHMecrBe 3axBa^eHHbix ajieKTpoHOB. B noKa3aHHOM 
ycTpoMCTBC OTBepcTMe BbinojiHeHo Ha CTyneH^aTOM yqacrxe oahom m3 ctopoh 
6oKOBoro xpas croxa 29 , OAHaxo Taxwe OTBepcraa mo^ho BbinojiHHTb m Ha o6enx 
CTopoHax, o6ecne^HB ynpaBJieHne AByM* xaHajiaMH h o6jiacT5iMH 3axBaTa 
ajieKTpH^ecKoro 3apHAa oahhmh h tcmh ace 3JiexTpoAaMH. Taxaa crpyxTypa 
no3BOJineT C03AaTb 3JieMeHT naMsra c 6o;ibiiiHM 3JiexTpHqecxHM tokom. KpoMe Toro ? 
b 3tom BapnaHTe hctok 27 h ctok 28 BbinojraeHbi b bhac AByx pacnojio^eHHbix oahh 
Ha ApyroM cjioeB, npn stom, OAHaxo, bo3mo>kho, KaK b qeTBepTOM BapnaHTe, 
BbinojiHeHHe ycTpowcTBa c TpexoioiiHOH crpyxTypoii H3 cnoeB croxa 1, weroxa h 
croxa 2 m 6ojiee Bbicoxoii n/ioraocrbK) xpaHeHHa HHc^opMauHH. 

CeAbMOH BaPHaHT 

Hme paccMOTpeH ceAbMOH BapwaHT BbinojiHeHna npeA-naraeMoro b 
H3o6peTeHHH ycTpowcTBa , KOTopbiii noxa3aH Ha cJ>hi\ 6. 

3to ycTpoiiCTBO OTJiHMaeTCsi ot ycrpoHCTsa no 6 -My BapwaHTy AByMa 
oco6eHHocraMH: OAHa H3 kotopmx coctoht b tom, ^to xaHaji h o6jiacxb 3axBaTa 
a^exTpHqecKoro 3apsma BbinojiHeHbi OTAejibHO, a BTopaa coctoht b tom, ^to o6a 
xaHajia ynpaBJisnoTca oahhm h tcm ace 3JiexTpoAOM 35 3aTBopa. ripeHMymecTBO 
OTAe/ibHoro 4)opMHpoBaHHH xaHajia h o6;iacTH 3axBaTa ajiexTpw^ecxoro 3apsma 
noApo6Ho paccMOTpenbi b onHcaHHH nepBoro BapnaHTa H3o6peTeHH5i. ChyiH^HTejibHOH 
oco6eHHOCTbio 3Toro BapnaHTa H3o6peTeHH5i sBjiaeTCs 6ojiee npocroii cnoco6 
H3roTOB-aeHH5i 3JiexTpoAa 35 3aTBopa c Hcnojib30BaHHeM crpyxTypbi, b xotopoh 
3JiexTpoA 35 3aTBopa ynpasjisieT o6ohmh xaHajiaMH h Bbino/meH b oahom h tom )xe 
OTBepcTHH. OTjiH^He Taxoro cnoco6a H3roTOBjieHH5i no cpaBHeHHK) niecrwM 
BapHaHTOM 3axjiK>MaeTC5i b tom, mto tohkhh cjioh Si0 2 HaHocsrr cpa3y ace nocjie 
4)opMHpoBaHHs xaHajia, a 4x>pMHpoBaHHe o6jiac™ 3axsaTa 3JiexTpH*iecxoro 3ap^Aa 
BbinojiHiiioT, Hcnojib3ya xpeMHHeBbie xpHcrajuiH^ecxHe ^acraubi. 
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BocbMOH BapnaHT 

Hw^ce paccMorpeH BOCbMOM BapnaHT BbinojiHeHHsi npejyiaraeMoro b 
H3o6peTeHMH ycTpOHCTBa . KOTopoe noxa3aHO Ha cJdmt. 7(a) m 7(6). 

B 3tom BapHaHTe H3o6peTeHM^ npouecc H3roTOBjieHH^ h B3awMHoe 
pacnojioxeHHe xaHajia h o6jiacra 3axBaTa 3JiexTpHqecxoro 3apsAa OTjiH^aiOTca ot 
ceAbMoro BapHaHTa. Hw^ce paccMOTpeHbi ocHOBHbie otjih^hs npoijecca H3roTOBJieHHsi 
3Toro ycTpoHCTBa ot npouecca H3roTOBjieHHH ycrpowcTBa no mecTOMy Bapnam-y 

H306peTeHHM. nOCie (J)OpMHpOBaHH5I HCTOKa 36 H CTOK3 37 Ha HHX HaHOCHTCS TOHKHH 
CJIOH 34 M3 Si 3 N 4 TOJimHHOH 15 HM. 3aTCM HaHOCMTC^ CJIOH 40 H3 Si0 2 TOJimKHOH 5 
HM H, B OTJIH^He OT HieCTOrO BapHaHTa, HaHOCHTC^ GHOH 39 H3 Si 3 N 4 TOJimHHOM 10 

hm. 3aTeM Ha cjioh 41 Si0 2 HaHoc^T 3amHTy H3 4)OTope3Hcra rjisi ^opMHposaHHs 
MacKH OTBepcTHH, pacnojiO)KeHHoro Ha cryneH^aTOM y^acrxe b Komje o6jiacTH croxa 
37, h nocne TpaBjieHHs BbinojiHHioT onepauHH, aHajiora^Hbie mecTOMy BapnaHTy 
H3o6peTeHH5i. TojimMHa HaHeceHHoro cnon a -Si b 3tom BapnaHTe paBHa 5 hm. B 
npouecce HaHeceHiis a-Si Ha CTopoHy xaHajia b o6jiacra, xoTopasi coeflHHaeT ctok 37 
h hctok 36 Ha 6okoboh noBepxHocra cjio* 38 H3 Si 3 N 4 , 4>opMHpyioT co ctopohh 
Apyroro cnos 39 H3 Si 3 N 4 o6jiacrb 3axsaTa 3JiexTpiwecxoro 3apfl#a. Taxas 
CTpyxTypa OTiiH^acTCH B03Mo^HOCTbio xopomero xoHTpo^s paccTosmns Me^y 
xaHajioM h o6;iacTbK) 3axBaTa 3JiexTpirqecxoro 3apsifla. 
JeB^TbiM sapaaHT 

Hn^ce paccMOTpeH aeBsrrbiH BapnaHT npefljiaraeMoro b H3o6peTeHHH ycrpoMCTBa, 
KOTopoe noxa3aHO Ha (J)Hr. 8(a) h 8(6). 

B 3tom BapwaHTe H3o6peTeHH5i Hcno;ib3yiOTc^ ^ eT bipe 3jieMeHTa naMsra no 
nepBOMy BapwaHTy H3o6peTeHnsi, KOTopbie o6pa3yiOT MaTpnuy sjicmchtob naMsra, 
npn^eM y flByx H3 3rax sjicmchtob coe^HHeHbi flpyr c flpyroM hctokh m ctoxh, a y 
AByx Apymx - 3JiexTpoflbi 3aTBopos. Ilpn ynpaBJieHHH CT0^6uaMH h crpoxaMH 
Hcnojib3yiOTCs #sa croxa 42, 43 pjisi HH^opMaijHOHHbix ihmh h res 3aTBopa 46, 47 

JXRSl CJIOBapHblX HIHH. B TaXOM yCTpOHCTBe XOJIH^eCTBO 3J1CMCHTOB, COBMeCTHO 

Hcnojib3yioiAHx hctoxh m ctoxm, Mo^ceT 6bin> yBejiH^eHo j-uih ocraBjieHO npexHHM, a 

XOJIH^ieCTBO 3JieMeHTOB, ynpaB^HCMblX HH(J)OpMaiJHOHHbIMH UIHHaMM, MO)KeT 6bITb 

yBejiH^eHO. KpoMe toto, b TaxoM ycrpoiiCTBe *jhctio 3JieMeHTOB, cobmcctho 
Hcnoiibsyiomnx 3/iexTpoflbi 3aTBopoB, moxct 6brrb jih6o yBejiHqeHo, jih6o ocraBJieHo 
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npe^HMM, a xoiiHqecTBO sjicmchtob , ynpaB/iseMbix cnoBapHbiMH luhhsmh 
yBejiHqeHO. YBejiH^eHMe qnona 3JieMeHTOB AaeT Taxwe ace pe3yjibTaTbi h 
npMMeHMTejibHo k -ipyrHM BapnaHTaM H3o6peTeHH5L JOjia CHH^eHH* conporaBjieHHs 

MH(jDOpMaUHOHHOM HIMHbl MO^HO HCnOJIb30BaTb CnOCo6 HaHeceHMH IDTaMnOBKOH Ha 

o6parayK) cropoHy noA-/io>KXH cooTBeTCTByiomero MeTajma (HanpnMep, A], W. TiN, 
WSi 2 , MoSi, TiSi n t.a.). Taxoi* cnoco6 o6paraoM mTaMnoBKH BnojiHe mo^cct 
Hcnojib30BaTbCM ripn M3roTOBJieHHH npeA-naraeMbix b M3o6peTeHMH ycTponcTB. Taxon 
ace MeTOA MoaceT Hcnojib30BaTbcs h jsjin yMeHbmeHH^ conpoTMBjieHHe cnoBapHbix 

IHHH KaK B 3T0M, TaK M B APyrHX BapHaHTaX H3o6peTCHH5I. 

flec^TbiH BapaaHT 

Hnxe paccMOTpeH Aec^Tbifi sapnaHT npeA-naraeMoro b H3o6peTeHHH ycrpoHCTBa, 
KOTopoe noKa3aHo Ha c£>Hr. 9(a) h 9(6). 

B 3tom BapnaHTe H3o6peTeHHH qerape sncuema naM^TH no qeTBepTOMy 
BapMaHTy H3o6peTeHH5i cocraB.n5noT MaTpnuy 3anoMHHaiomHx 3JieMeHTOB, b xoTopofi 
ABa TaKwx ajieMeHTa BMecTe o6pa3yK)T hctok, ctok 1 h ctok 2, a ABa Apyrax - 

3iieKTpOAW 3aTBOpOB. RjlSL o6pa30BaHHSI CTOKOB H 3aTBOpa, a TaK)Ke flJIfl 
(J)OpMHpOBaHH5I HHC^OpMaiJHOHHblX 3HHH M CJIOBapHblX IHHH M05KHO HCnOJIb30BaTb 

noiiHKpHCTajiJiHqecKHM xpeMHMH. B 3tom BapnaHTe H3o6peTeHHH, ynpaB^eHMe 
ocy^ecrBjifleTcs qerapbMs HH<J>opMaijHOHHbiMn inHHaMH (1-4) 48-51, a Tax^ce 
cjioBapHOH mHHOH (1) 54 h cjioBapHOH iuhhoh (2) 55, mto o6ecneqnBaeT xpaHeHne 
BOCbMH vljivl 6ojibmero xojinqecTBa 6htob HHcfropMamra. MmjDopMauHOHHbie inHHbi c 
1-oii no 4-yio OTMeqeHbi Ha qepTe^cax no3HijH5JMH c 48 no 51, h Taxne ace 
o6o3Ha^eHH^ Hcnojib3yK>Tca b nocneAyiomHx BapnaHTax H3o6peTeHHsi. B 3tom 
BapnaHTe H3o6peTeHH5i caMbiii hhxhhh cjioh TpexcjioHHoi* CTpyxTypbi H3 
nojiHxpHCTajuinqecxoro xpeMHHs n-rana coAepacwT HH(J)opMai;HOHHbie mHHbi (1) 48 
n 3 (50). CjieAyiomHH cjioh o6pa3yeT muHbi mctoxob (1) 52 h (2) 53 a caMMH 
BepxHHH cjioh o6pa3yer HHcfropMaijHOHHyK) mHHy (2) 49 h (4) 51. 

Ha MepTeace noxa3aHbi Tax^ce xoHTaxrabie 3JieMeHTbi ycrpoiiCTBa coiviacHO 
paccMaTpwBaeMOMy BapnaHTy BbinojiHeHHs. Hnace onncaH npouecc cfcopMnpoBaHHa 

3THX XOHTaXTOB. CHaqana JUISI 4>OpMHpOBaHHH HHtjDOpMaiXHOHHblX IUHH (1) 48 H 

HH^opMaanoHHbix niHH (3) 50 Ha noAJioxxy HaHocsiT cnoii nojiHxpHcra/uiHqecxoro 
xpeMHHH n-THna h cjiom H3 Si0 2 , a 3aTeM juix 4)opMMpoBaHH^ idhh (1) 52 HCToxa h 
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ujmh (2) 53 HCTOxa HaHocsrr cnou noiiHxpHCTajL/iHqecxoro xpeMHHfl n-rana. 3aTeM b 
nojiMKpMCTajijiMMecKOM KpeMHHeBOM cnoe n-rana, c£>opMHpyiomeM iumhw mctokob (1) 
52 m (2) 53, Bbipe3aK)T nepBoe OTBepc™e 56. 3aTeM nocjie cjx)pMHpoBaHHsi 
nojiMxpHCTajuiM^ecKoro xpeMHwesoro cjios n-rana rjisi HH(Jx)pMauHOHHbix iiihh (2) 
49 h (4) 51 b HeM Bbipe3aiOT BTopoe OTBepcrae 57. 3aTeM nocne HaHeceHws oios H3 

Si0 2 H (f)OpMHpOBaHH5I HH(J)OpMaiJHOHHbIX M I1IMH MCTOK3 BbinOJIHSUOT o6pa6oTXy 

y^acTKOB (HanpwMep, 58, 59, 60), coeAHHsnouuix xoHTax™ b xa^AOM xoHTaxraoM 
ceqeHHH. B TaxoM 3JieMeHTe HHc^opMaiwoHHas mwHa 2 b o6jiacra 60 o6pa30BaHa 
caMbiM BepxHHM cjioeM nojiHxpHCTajuiHqecxoro xpeMHHs, a b o6jiacra 59, Ha 
xotopoh nojiMxpHCTajijiH^qecxHii xpeMHHH cpe3aeTC5i, BepxHHM cjioeM siBJisieTCS! 

nOJIHXpHCTaJIJIH^eCXHH CHOW XpeMHHS IIIHHbl MCTOXa. KpOMe TOrO, M3-3a OTCyTCTBHS 
B o6^aCTH 58 nOJIHXpHCTaJDIH^eCXOrO XpeMHHS WH^OpMaiJHOHHOH IDHHbl 2 H 

no^HxpHCTajuiH^ecxoro xpeMHHs niMHbi weroxa bcpxhhh cjioh npeAcraBJiseT co6oh 

nOJIHXpHCTajIJlH^eCXMH XpeMHMH HH(J)OpMaUMOHHOH mHHbl 1. B 3TOM BapMaHTe RJ1SI 

cjDopMwpoBaHHH xoHTaxraoro oxHa b xa^cAOM cjioe He Tpe6yeTC5i BbinojiHsiTb 
OTAejibHbie onepauHH. TaxoH npoijecc (J)opMHpoBaHH5i xoht3xtob mo^cho Tax^e 

MCnOJIb30BaTb H JXJ1SL APyrHX MHOrOCJIOHHblX CTpyXTyp (H3 HeCXOJIbXHX CJIOeB) M, B 
^aCTHOCTH, RJIX BbinOJIHeHHH 3JieXTpOAOB 3aTBOpOB B nflTOM BapHaHT6 H306peTeHH5I. 

B 3tom h b ApyrHx BapnaHTax MoacHO, xax o^eBHAHo, ncnojib30BaTb h Apyrae 

CnOCo6bI cjDOpMHpOBaHHH XOHTaXTOB. 

OziHHHaitiiaTbiH BapnaHT 

Hnace paccMOTpeH OAHHHafluaTbiii BapnaHT H3o6peTeHH^, xoTopbin 
npoH^iocTpupoBaH Ha cfmr. 10(a) -12(6) m 17. 

B 3tom BapwaHTe BOceMb 3JieMeHTOB naMnra, BbinojiHeHHbix no ^eTBepTOMy 
BapnaHTy H3o6peTeHH5i, coeAHHeHbi b MaTpnuy 4x2. Mctox, ctox 1 h ctox 2 
BbinojiHeHbi o6mnMH rjisi Bcex ^erapex 3JieMeHTOB, a 3JiexTpoAH 3aTBopoB 

BbinOJIHeHbl o6lHHMH flflfl AByX 3J1 CM eHTOB . 3aTBOpbI H CTOKH BbinOJIHeHbl H3 

nojiHxpHCTajuiH^ecxoro xpeMHHM h Tax >xe, xax b accsitom BapnaHTe, Hcnojib3yK)Tc«a 

B Xa^eCTBe HH(|)OpMamiOHHbIX IUMH H CJIOBapHblX I1JHH. HH5KHHH CJIOH B TpeXCJIOHHOH 
CTpyXType, COCTOSimeH M3 HHCjjOpMaiXMOHHOH mHHbl 1, inHHbl HCTOXa M IIIMHbl 2 CTOXa, 

xoTopbie noAsepraiOTcs coBMecrHOMy TpaBjieHHio, o6pa30BaH nojiHxpHcrajDiHHecxHM 
xpeMHweM. B 3tom BapnaHTe Taxace MMeeTca TpaH3HcropHbiM 3JieMeHT juisi Bbi6opxn 
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MH^opwauMOHHOM mwHbi. 51qeiixa npeAcraBJiseT co6oii qacTb 61 cxeMbi, xoTopas 
BbiAe/ieHa nyHxrapoM. YnpaBJieHwe b 3tom BapnaHTe o6ecneqMBaeTca qeTbipbMH 

WH(}DOpMaiJHOHHbIM33 IHHHaMH 62, MCTbipbMSI TpaH3HCTOpHblMM KJUOMaMH 63 M 
CJIOBapHOH fflHHOH 64 H n03BOJI^eT XpaHHTb B TaXOH M3TpHUe HHC})0pMailHIO OObeMOM 

16 6mt mjih 6o^bine. Pa3Mep iuioma/ni xoht3xtob h nepHcjDepwHHbix ajieMeHTOB 
MHTerpajibHOM cxeMbi b stom BapwaHTe ACumeH 6brn> MeHbine M3-3a MeHbinero 
pa3Mepa aqeiixH. B qacrHocra, npw cfropMHpoBaHHH HCTOxa, CTOKa h 3aTBopa b stom 
BapwaHTe b bhac mhofocjiohhom crpyxTypbi Heo6xoAHMO yqHTbiBaTb, qTo 
Mcn0Jib3OBaHHe 6o.nbniHx no pa3MepaM KOHTaKTOB h nepH(£epHHHbix cxeM He 
no3B0JiHT C03AaTb TaKyio MHorocjioffflyK) CTpyKTypy. 

Hw^ce paccMorpeHa erpyxTypa npeA-naraeMoro ycrpoHCTBa b npouecce ero 
H3roTOBJieHHH. BHaqajie Ha xpeMHHeBoii noA-noxxe Bbino^HeHbi TpaH3HCTopbi 
bm6opkh ((J)nr. 10(a)). no3HUH5iMH 66, 67 h 68 o6o3HaqeHbi Aw4>4>y3H0HHbie cjioh. 
OAHOBpeMeHHo 4>opMHpyiOTC5i Apyme nepH$epHHHbie ajieMeHTbi cxeMbi, M3 xotopmx 
na qepTe^e noKa3aHbi TOJibxo TpaH3HCTopbi, KOTopbie Bbi6HpaiOT HHcf>opManHOHHbie 

IUHHbl. IloCJie cf>OpMHpOBaHH!5 37ieKTpOAa 63 3aTBOpa flJIfl TpaH3HCTOpOB Bbl6opKH H 
aqeHKH naMHTH HaHOCHT 3aiHHTHbIH OKCHAHblH CJIOH 69, Ha KOTOpOM (})OpMHpyK)T 

nqeHKy naMara. J\j\x (f)opMHposaHH^ nqeiiKH HcnoAb3yeTca tot cnoco6, qTo h b 
qeTBepTOM BapwaHTe H3o6peTeHna, h AaJiee paccMaTpHBaioTCH mnbxo otjih^h^. J\o 
HaHeceHHH HH^KHero cjios noJiHxpHcrajumqecxoro xpeMHHa n-rana, kotophh 
o6pa3yeT HH(})opMauHOHHbie niHHbi 1, BbinojmsieTcs 3amHTa (J)OTope3HCTOM OKHCHoro 
cjiosl h ero TpaBjieHne b o6/racra 70 AH(J)4>y3HOHHoro cjios 66, Ha xotopoh 

t|)OpMHpyK)TC5I TpaH3HCTOpbI Bbl6opKH ((J)Hr. 10(6)). 

AanbHeninHH npoijecc H3roTOBjieHH5i 3Toro ycrpoHCTBa noKa3aH Ha (fjnr. 11(a) h 
11(6). Iloc;ie (J)opMHpoBaHMH Ha noA^o:acxe HH>KHero cjios nojiHxpHCTajDinqecxoro 
KpeMHH^ n-rana, o6pa3yiomero HHcf>opMauHOHHbie duhhw 1, HaHOcsrr 3auiHTHbiH cjiovl 
4>OTope3Hcra, xoTopbiH noAsepraiOT TpaBJieHHK) h mhocst cjioh nojiMxpHCTajumqec- 
Koro KpeMHHsi n-rana j\n* 4)opMwpoBaHn^ hihh 71 ncroxa, xax noxa3aHo Ha 4>hi\ 
11(a). noc/ie HaHeceHHM nojnixpHcrajuiHqecxoro xpeMHHeBoro cjios n-rana j\n* 
4)opMHpoBaHH^ ihhh HCTOxa HaHocHT cjioh H3 Si0 2 m cjioh nojiHxpHCTaiiiiHqecxoro 
KpeMHH5i n-rana win 4x>pMHpoBaHH5i HH(J)opMaijHOHHOM iuhhm (2) 49, 3aTeM 
ocymecTBJiaioT TpaBjieHHe nojiHxpHCTajuiHMecxoro xpeMHweBoro cnoa, 
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c}x)pMHpyK)mero nHc|)opMauHOHHbie mwHbi (2) 49 b o6jiacTsx OTBepcTHH 72, xoTopbie 
noxa3aHbi Ha ^epToxe, o6ecneMHsa5i coBMecTHoe TpasjieHMe MH^opMaunoHHbix lohh 

H IDHH MCTOKa. npH COBMeCTHOM TpaBJieHHH 11IMH HCTOXa M HHCj)OpMailHOHHbIX HJHH Ha 

BHemHeM cropOHe o6jiacra, otmcmchhom no3Hi;HeH 71, nojiMxpHcrajuiH^ecxoro 

KpeMHHSI Ha HH(J)OpMaUHOHHOH IHHHe (1) 52 He OCTaeTCfl. nOJIHXpHCTaJIJIH^eCXHH 

KpeMHHH Taxace yjiajiseTcs Ha MH(J)opMauHOHHOH niHHe (2) 49 Ha y^acrxe, 
o6o3HaMeHHOM Ha ^epTeace no3HijHeH 72. 

TlOCJie OAHOBpeMeHHOrO C})OpMHpOBaHHS! HCTOKa H HH(})OpMaUHOHHblX IHHH 

onucaHHbiM Bbime cnoco6oM HHc^opMaimoHHas niHHa (1) oxa3biBaeTcsi 

HenOCpeACTBeHHO COCAHHeHHOH C AHCjxJ)y3HOHHbIM CJIOeM 66 Tp3H3HCTOpa Bbl6opKH 
6e3 BC5IXHX MeTaJLHHtieCKHX Me^CCOeAHHeHHH, xiTO HCKJIIO^aeT Heo6xOOTMOCTb B 
CneUHa/IbHOM 4)OpMHpOBaHHH MOKCOeAHHeHHH H KOHTaKTOB H n03BOJIMCT AOCTaTO^HO 

npocTo H3roTOBHTb He6oJibmyio no pa3MepaM crpyxTypy. OTAejibHbie mHHbi Hcroxa 
B3aHMHO coeAHHeHbi nojiHKpHCTajuiH^qecKHM xpeMHHeM, KOTopbifl y^ajieH H3 o6/rac™ 
(65) HHcjDopMaijHOHHOH mHHM 2. IlosTOMy Ha 3tom y^acTxe mo>xho He 
npeAycMaTpHBaTb MOxcoeAHHeHnii, co3^aB TeM csmhm crpyxTypy c He6ojibmofi 
njioma^bio noBepxHocra. 

flajibHeHmHe crajxim npouecca H3roTOBJieHHH noxa3aHbi Ha 4>nr. 12(a) h 12(6). 
Ilocjie 4)opMHpoBaHHH OKHOieHHoro cjioh nojiHxpHCTajiJimecxoro xpeMHHs h 

BbinOJIHeHH^ CJIOBapHblX fflHH BbinOJIHSHOT BbipaBHHBaHHe noBepxHocra H 

o6pa30BaHne Ha Hefi oxHCJieHHoro oios. Ha 3tom cnoe nocne ^opMwpoBaHH^ 
OTBepcTHii noR xoHTaxTbi BbinojiHeHO MeTajiJiH^ecxoe Me^ccoe^HHeHHe 75, xax 
noxa3aHO Ha <$nr. 12(a). Ilpw 3tom HH(J>opMaijHOHHa5i inHHa (2) 73 h 
AM<J>4)y3HOHHbiH ctioh 68 juiz TpaH3HCTOpa Bbi6opxH coeAHHHioTCH Apyr c ApyroM. 

Ha (£>hi\ 17 noxa3aHO nonepeimoe ce^eHne njiocxocrbio A-B no c£hi\ 12(a). 
Rnz npocTOTbi Ha $hi\ 12(a) h 12(6) MeTajiiiH^ecxoe Me>KCoeAHHeHHe TpaH3HCTopa 
63 Bbi6opxw 3aTBopa h cnoBapHoii inHHbi 64 He noxa3aHO. B AH$4>y3HOHHOM cjioe 67 

JXJISL TpaH3HCTOpa Bbl6opKH BbHIOJIHeHO KOHTaXTHOe OTBepCTHe H OAHOBpeMeHHO 

BbinojiHeHO BTopoe MeTajuinqecxoe Me>xcoeAHHeHHe 75, xoTopoe noxa3aHO Ha 
^epTe^ce. B pe3yjibTaTe npw npjuioxeHHH HanpsnxeHH* x AsyM ajiexTpoAaM 3aTBopa 

TpaH3HCTOpOB Bbl6opXH MeTajIJIH^eCXHe HH(J)OpMaUHOHHbie IDHHbl 62 3JieXTpH*ieCXH 
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COeAHHSIOTCS JlVi6o C HHCt)OpMaUHOHHOH IIIHHOH (1), J1m6o C HHCjDOpMaUHOHHOH UJHHOH 
(2). 

Rjia npocTOTbi crpyxTypa 3Toro BapMaHTa H3o6peTeHHH noxasam Ha MepTe^ce b 
yMeHbiiiCHHOM MacniTa6e, nocxojibxy b peajibHOM 3anoMHHaiomeM ycrpoHCTBe 
MMeeTca HaMHoro 6ojibme HH^opMaijHOHHbix m cnoBapHbix uihh. 06bmHo b 

yCTpOMCTBe HMeeTC^ OKOJIO 1000 MH(j)OpMamiOHHbIX IDHH H I1IHH hctokob, a 

cnoBapHbix muH - oxojio 16, m Bee HH$opMaijHOHHbie innHbi c TpaH3HCTOpaMH 
Bbi6opxH BbinojiitaioTCH Tax ace, xax h b 3tom BapnaHTe H3o6peTeHnsi. ^jia y^o6cTBa 

TaKOe yCTpOHCTBO H33BaHO 6JIOKOM. Boilbmoe XOJIH^eCTBO 6.7IOXOB CO CJlOBapHblMH 

mMHaMM, KOTopwe pacnojioxenbi BepraxajibHO b ^epeAyiomeMcs nop^Axe, o6pa3yK>T 
3anoMHHaiomee ycrpoHCTBO. Pacnojio^ceHHbie b Hecxojibxo cjioeB HHc£>opMaixHOHHbie 
inHHbi (1, 2) MoryT ynpaBJisrrbc* ot oahoh HHc^opMaunoHHOH mHHbi, pacnojioaceHHofi 
Ha BHeniHeH CTopoHe 6;ioxa, c Hcnojib30saHHeM TpaH3HCTopoB Bbi6opxn. HMeromnecs 
b 6jioxe b 6ojibinoM xcuiH^ecTBe MeTajiJiH^ecxne HH^opMauwoHHbie niHHbi MoryT 
6biTb coeAHHeHbi Apyr c ApyroM. B stom cjiy^ae *mcno MeTajuiH^ecxHx 
HH(J)opMaijHOHHbix niHH 6yAeT paBHo ^HCJiy HH^opMaijHOHHbix uihh OAHoro 6ji oxa. 
XapaxTepHas oco6eHHQCTb CTpyxTypbi ycrpoiiCTBa b stom BapnaHTe h3o6pctchhh , 
xoTopoe pa3AejieHo Ha OTAejibHbie 6jioxh, 3axjno^aeTC^ b tom, ^to HHcf>opMaiiHOHHbie 
niHHbi H3 no^HxpHCTaji^H^ecxoro xpeMHHs MoryT 6biTb BbinojmeHbi xopotxhmh h 
6yAyT HMCTb He6ojibmoe conporaBJieHHe. 
IlBeHaauaTbiM sapHaHT 

CTpyxTypa ycrpoHCTBa, BbinojmeHHoro no ABeHaAuaTOMy Bapnamy, noxa3aHa 
Ha <J)Hr. 13(a) h 13(6). 

3tot BapnaHT H3o6peTeHH5i OTJinqaeTca ot nsrroro BapMaHTa TOJibxo TeM, ^to b 
xa^ecTBe iuhh 74 HCTOxa bmccto nojiHxpHCTajijm^ecxoro xpeMHws ncnojib3yioT 
AH4x£y3HOHHbiH cjioh noAJioacxH. UlHHa HCTOxa, Hcnojib3yioma^ noBepxHocTb 
noAiioxxH, jierxo pa3BeTBjisieTC5i jsjin xa^AOH a^eiixH. 3tot sapnaHT H3o6peTeHH5i 

OTJIH^iaeTC5I HH3XHM COnpOTHBJieHHCM mHHbi 74 HCTOXa H3"3a OTCyTCTBHS OAHoro 

CJ1053 nojinxpHCTajiJiH^ecxoro xpeMHHa, wvo ynpomaeT Becb npouecc H3roTOBjieHHa. 
CiieAyeT OTMeTHTb, *rro Taxas CTpyxTypa c iuhhoh HCTOxa, Bbinc/iHeHHOH b bmac 
AHcJ)4»y3HOHHoro cjios noA^io^cxH, Moacer 6biTb Hcnojib30BaHa Aa>xe b ajieMeHTe no 
nepsoMy BapnaHTy BbinojiHeHHs H3o6peTeHH5i. 
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TpHHanuaTbiH BapnaHT 

OrpyKTypa ycrpoHCTBa no TpHHaAiiaTOMy BapnaHTy noKa3aHa Ha cjDwr. 14. 

B 3tom BapwaHTe BbinoJiHeHHS H3o6peTeHM5i CTpyKTypa coctoht H3 AByx 
nepexpbiBaiomwx Apyr Apyra oioeB h MaTpnij H3 3jicm6htob naM™, BbinojiHeHHbix 
no nepBOMy BapnaHxy.-Ha 4>Hr. 14 noKa3aHO nonepe^Hoe ceqeHwe HH^opMaunoHHOH 
tuMHbi. 3jieweHT naMara h npeAJiaraeMoe b H3o6peTeHHH 3anoMHHaiomee ycrpoHCTBO 
BbinojiHeHbi Ha H30.™pyiomeH njiemce TaKHM o6pa30M, wo no3BOJisnoT peajiH30BaTb 
MHorocnoMHvio CTpyxTypy hjim CTpyKTypy c H3o;iHpoBaHHbiMH Apyr ot Apyra CJI05IMH, 

OTJIHMHyK) OT 3JieMeHT0B naMflTH, C(f)OpMHpOBaHHbIX Ha nOBepXHOCTH nOA^O^CKH. 

flpyroe otjih^hc 3toh crpyxTypbi coctoht b tom, ^to OHa no3BOJi5ieT AOCTHram 
BbicoKow cTeneHH HHTerpauHH. KpoMe toto, npw Hcnojib30BaHHH Taxoii 
MHorocjiOMHOH crpyxTypbi KaHajibi 3.neMeHTa naMara h npeAJiaraeMoro b 
M3o6peTeHHH 3anoMHHaiomero ycrpoHCTBa BbinojiHsnoTcsi Bepraxa./ibHbiMH, h npn 

3TOM B OTJIH^He OT JL7IOCXOH CTpyXTypbl BepXHHe H HH^CHHe CJIOH TaKOM 

MHorocjiOMHOH crpyKTypw MeHbiiie noABep^ceHbi bo3achctbhk> He6/taronpH^THbix 
3cJ>4)eKTOB, co3AaBaeMbix 3JiexTpoAaMH 3aTBopos s^eex. 
^eTbiPHanuaTbifl BapnaHT 

CrpyxTypa ycTpOMCTBa no ^eTbipHaAuaTOMy BapnaHTy noxa3aHa Ha (})Mr. 18(a)- 
AO 24. 

Ha ($vlt. 18(a) h 18(6) noxa3aH o6jhhh bha ^acra MaTpnijbi s*ieex naMara, 
cocTo^men H3 3anoMMHaiomHX ycTpOHCTB , BbinojiHeHHbix no 3TOMy BapnaHTy. Ha 
4>hi\ 18(a) noxa3aHa crpyxTypa nocne cj)opMHpOBaHHsi xaH<uia, a Ha cf)Hi\ 18(6) 
noxa3aHa crpyxTypa nocjie $opMHpoBaHHH cjiosapHbix iuhh. HHcjDopMauMOHHan mHHa 
(1) Al, niHHa (A3) ncroxa h HH^opMaijHOHHaji inHHa A2 (2) BbinojmeHbi H3 
nojinxpHCTajuinqecxoro xpeMHH5i n-rana c bhcokoh xpmjeHTpaijHeH npwMecen h 
pa3AejieHbi H30JiHpyiomHMH njieHxaMH A4, A5 H3 Si0 2 . npoBOAsnwe xaHajibi A6, A7 

TCUimHHOH 2,5 HM H UIHpHHOH 50 HM BbHIOJIHCHbl B HeJieFHpOBaHHOM nOJIHXpHCTaa- 

JiH^ecxoM xpcMHHH, npnjieraiomeM x 3thm M30JiHpyioiAHM njieHxaM A4, A5 H3 Si0 2 . 
CnosapHas uiHHa A9 BbinojmeHa h Ha BepxHeii h Ha HH^Heii noBepxHOcra cnosi 
nojiHxpHCTajijiH^ecxoro xpeMHHsi h H3o;iHpoBaHa ot 3aTBopa njieHxofi A8 tojiduhhoh 
25 hm. Ha ^epTe^ce noxa3aHa crpyxTypa oioa c AByMH HH$opMauHOHHbiMH inHHaMH 

H OCHOBH351 CTpyXTypa MaTpHUbl C AByMS CJIOBapHblMH IUHHaMM, xotsi peajibHo 
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5mei4Ka naMsrra MoaceT MMeTb m HaMsoro 6o/ibiiiee kojihmhctbo MH^opMaiinoiTHbix 
iijhh m cjioBapHbix raMH. ^HeiiKa naMSTH cocTOHT H3 flByx cjioeB, BepxHero M 
HM^Hero, b Ka^/iOM H 3 KOTopbix HMeeTc^ Merape tomkh nepece^eHns iotih, h 
cnoco6Ha xpaHHTb no KpaHHeii Mepe BoceMb 6mt HHc|)opMamiH Aa>Ke 6e3 
Hcnojib30BaHH5* MHoro3Ha^Horo cnoco6a xpaHeHHs nannhix. 

B BHfle cBepxy 3Ta CTpyKTypa noxa3aHa Ha $Hr. 19. HHcfiopMamioHHas nmna 
(1) Al, inHHa A3 ncroica m HH(}x>pMaimoHHasi mwHa (2) A3 BbinojiHeHbi b BH^e 
mhotooiohhoh BepTMKajibHOH CTpyKTypbi (A10), hto no3BOJiHeT orpannqnTb imoraaTTb 
noBepxHocra ycTpOHCTBa . Bcs CTpyKTypa All 3amiMaeT iuiomaAb, paBHvio 4F2. B 
3toh CTpyKType conep>KHTC5i Ase H^eHKH, h noaTOMy njiomaflb noBepxHocra oahoh 
^^eHKM paBHa 2F2. 

Pa6oTa 3Toro 3JieMeHTa naMara noscHseTCsi Ha (Jmr. 20. Kojie6aHJtsi (noA^eM h 
naAeHMe) noTeHunajia b npeaejiax Tipe3BbiMaHHo tohkoto cjioh H3 nojiHKpHCTajura- 
^ecKoro KpeMHHM TaxoBbi, mto b npejjejiax 3Toro TOHKoro cjioh C03AaK)TC5i 
HenpepbiBHa^ o6jiacTb A12 HH3Koro ncrreHUHajia npoxo^AeHHs 3JieKTpnTiecKoro 
TOKa h H30JiHpoBaHHa^ o6j[acTb HH3Koro noTeHUHajia, KOTopas o6pa3yeT o6iiacTb A13 
3axBaTa 3JieKTpH*iecKoro 3ap<*Aa. Pa3Mepbi KpHcrajuiiwecKHx qacraij 3Toro cjios 
orpaHH^eHbi ra/iimiHOH cjioa, paBHofi npH6jiH3HTejibHo 2,5 hm, a hx rop*i30HTajibHa5i 
nporaxeHHocTb He npeBbimaeT 10 hm. Pa3Mep cooTBeTCTsyiomHx HocnTejieii 3aps^a b 
o6jiac™ A13 3axBaTa 3JieKTpH^ecKoro 3ap^a H3MepseTcsi tskhmh ace BejiH^HHaMH. 
TaKas CTpyKTypa HaH6cmee npHroAHa rjix co3^aHHH 3JieMeHTa He6cuibmoro pa3Mepa, 
cnoco6Horo pa6oTaTb npH KOMHaraoii TeMnepaType h npocToro b H3roTOBJieHHH. 
Cjie^yeT noA^epKHVTb, nro o6.nacTb 3axBaTa 3JieKTpnxiecKoro 3apsma H xaHaji j\j\si 
npoxo^cAeHH^ siiexTpH^ecxoro TOKa Moryr 6biTb, xaic omcbhaho, cc})opMHpoBaHbi h 
OTfle^bHO Apyr ot spyra. 

B paccMaTpHBaeMOM sapnaHTe, eoiH pa3Mepbi ^acraij b o6jiacra 3axBaTa 
3JieKTpH^ecKoro 3ap*Aa He npeBbimaiOT MaxcHMajibHo 10 hm, 34xf>eKT 
3JieKTpocrara^ecKoro OTTariKHBaHHs sapa/jos mcokct 6biTb nojiy^eH ^a^ce npn 
KOMHaTHOH TeMnepaType. Onepamwi 3anncH h cmpaHHa ocymecrsjisnoTcs 
H3MeHeHHeM 3JieKTpn^ecKoro noTeHunajia Ha c/ioBapHOH iuwHe A9. MeacAy 
HH(f)opMauHOHHOH dihhoh (l) Al h niMHOH A3 HCToxa co3AaeTCfl onpeAejieHHoe 
HanpaaceHHe, h npn npHjioaceHHH HanpsDKeHHs k oioBapHofi muHe b tohkoh 
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no^MKpHCTajuiM^ecKOM KpeMHMeBOH ruieHKe KaHajia A6 nosBJiaiOTCs sjiexTponbi w 
Ha^HHaeTca TeqeHne a/iexTpHMecKoro TOKa. Ilpn 6ojibiueM Hanps>KeHHH Ha 3aTBope 
pa3HOCTb noTeHUM^OB MexAy KaHajiOM A12 npcrreKaHHa 3JieKTpHqecKoro TOKa h 
o6iiacTbK) A13 3axBaTa 3 ji c KTpH m ecx o ro 3ap^a craHOBHTca 6ojibiuoii, h sjieKTpoHbi 
nepecexaiOT o6jiacTb Bbicoxoro noTeHnnajibHoro 6apbepa 3a c^eT TyHHejibHoro 
3(f4>eKTa htih TenjiOBoro B036y;>KAemisi h nonaAaiOT b o6jiacrb A13 3axBaTa 
3JieKTpn^ecKoro 3apsAa. B pe3yjibTaTe npoHcxo/jHT c^BHr noporoBoro HanpsraeHHs b 
CTopoHy 6o^bmero 3Ha^eHHH, a BejuranHa sjieKTpnqecKoro Toxa CTaH obhtc5i 
He6o^biuoH Aa^ce npn tom ace caMOM HanpsDKeHHeM Ha 3aTBope. C^HTbiBaHne 
HHcjDopMauHH ocymecrBjisieTCH nyTeM H3MepeHH5i BejiHMHHbi 3Toro 3JieKTpH^ecKoro 
Toxa. CrapaHHe ocymecrBJiseTca H3MeHeHHeM 3Haxa Hanpn>KeHH5i Ha 3aTBope. 

Hn^e paccMOTpeHa crpyKTypa miocKoro nojiynpoBOAHHKOBoro 3anoMHHaiomero 

3JieMeHTa, KOTOpblH 53B7IHCTC5I OCHOBHbIM 6jiokom nOJiynpOBOAHHKOBOrO 

3anoMHHaiomero ycrpoHCTBa 6oJibmoH cmkocth, coAep^camHM MaTpwijbi 
nojiynpoBOAHHKOBOH naM5TH 6ojibmoH cmkocth, cocTOHmne H3 OTAejibHbix s^eex 
naMSTH. 

CxeMa njiocxoro nojiynpoBOAHHKOBoro 3anoMHHaiomero 3JieMeHTa noKa3aHa Ha 
4>hi\ 21, 22, 23, 24, 25, 26 h 27. Ha 3thx qepTe^cax noxasaHbi pa3^H^Hbie ct3ahh 
npouecca H3roTOBJieHH5i 3toto 3JieMeHTa b oahom h tom >Ke ce^eHHH. 

OnHcaHHas Bbime H^eHKa naMara no CBoeii KOH<J>Hrypau,HH npHroAHa rjisl 
Hcnojib30BaHH5i b xaqecTBe 3JieMeHTa MaTpnijbi 6ojibmoro pa3Mepa. IlocKOJibKy, 
OAHaKo, smefiKa naMsra HMeeT A-JiHHHbie HHcf>opMauHOHHbie uiHHbi H3 nojiHKpHeraji- 
jin^ecKoro KpeMHHa, ee conpoTHBjieHne craHOBHTCs cjihhikom 6ojibnraM. IIo3TOMy 
jyin co3AaHHa 6ojibmHX no pa3MepaM ycrpoHCTB KOHTaxTbi hx MexcoeAHHeHHH 
AOjdkhm 6biTb BbinojiHeHbi H3 MeTajuraqeacoro MaTepHajia c hh3khm ajieKTpH^ecKHM 
conpoTHBjieHHeM. Majiora6apnTHbifi MOAy^ib rjisi Taxoii CTpyKTypbi b AaJibHewmeM 
Ha3biBaeTC5j njiocKHM sjicmchtom naMHTH. B 3tom BapnaHTe H3o6peTeHH5i jyin 
co3AaHH5i miocKoro 3JieMeHTa naM5iTH H3 128 sqeeK hco6xoahmo HMeTb 8 psaob 

HH(^OpMaUHOHHbIX IHHH H CJIOBapHblX IHHH C AByMS S^eHKaMH B KZWLROVl H3 64 TO^eK 

hx nepeceqeHHs. 

KpOMe TOrO, B UeJI5IX HACHTH(|)HKaiJMH nOJIHKpHCTaJlJIH^eCKHe KpCMHHCBblC 

HHcJ)opMauHOHHbie uiHHbi 1 h 2, npeAHa3HaqeHHbie jyia BbinojiHeHHfl BHyTpeHHHx 
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MexcoeflHHeHHH rLiocKoro aneMeirra naMsrrH, Ha3BaHbi jioxajibH hmh HHcfropMauwoH- 

HblMH IUMHaMH, a IfHC})0pMaUHOHHbie UIMHbl C HM3XHM COnpOTMBJieHMeM, 

npeAHa3HaMeHHbie ojia BbinoJiHeHH* Me>KCoeAHHeHHH weacAy hjiockhmm 3ji eM cht3m h 

naM^TH, Ha3BaHbI OOmHMH HHC^OpMamiOHHblMH UIHHaMM. IloCKOJIbKy JXBC LIIHHbl, 

bkjik)^ MH^opMauHOHHVK) iiiHHy 1 h HH^opMauHOHHyio mHHy 2, nepexpbiBaiOT 
APyrwyra, MOn-rpaH3HCTop Bbi6opxH BepxHHx n hhxhhx hjiocxhx ajieMeHTOB 
naMsra Bbino^HeH Ha noBepxHocra no^jioKKH. Taxoe pacnojioaceHHe TpaH3HCTopoB 
pemaeT npo6.neMbi. cB23aHHbie c pa3MemeHweM 3jieMeHTOB c onpeAejieHHbiM maroM, 
h no3BOJisieT Bbino.TOMTb o6myio HHcJjopwauHOHHyio inHHy BHe miocxoro 3JieMeHTa 
naM^TM b BHAe OAHoro npoBOAHnxa. Ilocxojibxy mar Me^y TpaH3HcropaMH Bbi6opxa 
flOJi^ceH 6biTb 6ojibme mara HHC^opMamioHHbix ihhh, TpaH3HCTop Bbi6opxH, npuHHMas 
bo BHHMaHMe Hajnrawe H30JiHpyionieH o6;iac™, Mo^ceT pa6oTaTb rjix cmokhhx 

HH(})OpMaiJHOHHbIX H1HH B pa3AeJieHHOM Ha BepXHIOK) H HH^CHIOK) ^aCTH nJIOCKOM 

aneMeHTe naMATH. 

Hn^ce co ccbmKaMH Ha 4>hi\ 21-27 no#po6HO paccMOTpen npouecc 
H3roTOBJieHHH ycTpoidCTBa , BbinojiHeHHoro no STOMy BapnaHTy. 06jiacTb A22, 
KOTopas BbiAejieHa nyHXTwpoM, o6pa3yeT otiocxhh MOflyJib nojiynpoBOAHHXOBoro 
3anoMHHaiomero ycrpoHCTBa. Bna^ajie Ha noBepxHOcra noAJioacxn p-rana 
4)opMHpyiOT TpaH3HCTop n-rana. Ilocjie 3Toro (J)opMHpyK)T A15 anexTpoflbi 
3aTBopoB, KOTopbie nepecexaiOT axraBHbie o6.nac™ A16, o6pa3yioirtfie MaTpnixy 
pacnojioaceHHbix psaom Apyr c ApyroM ajieMeHTOB naMara. OAHOBpeivreHHO Ha 
BHemHeH CTopoHe MaTpHUbi sqeex naMara 4>opMHpyiOT KOMimeMeHTapHwe MOn- 

CTpyKTypbl. MOn-TpaH3HCTOpbI BbinOJIHSIOTCSI B BHAC TpeXCJIOHHOH X3pMaHHOH 

CTpyKTypbi, o6ecneqMBaiomeH B03Mo^cHocTb pa6oTbi b Tpe6yeMOM Anana30He 
Hanpa^eHMH. Taxne M0n-TpaH3Hcropbi BbinojiHsnoTCsi no xpaimeH Mepe c abvmh 
pa3HbiMH no A^iHHe 3aTBopaMH, nocxojibxy TpaH3MCTopw y chjihtcji eii cwrbiBaHH*, 

TpaH3HCTOpbI AemH4)paTOpOB H TpaH3HCTOpbI ynpaBJIMIOIUHX CXeM CJIOBapHblX fflHH c 

bmcoxhm AonycraMbiM HanpsaceHHeM HMeioT pa3JiH*moe nanpa^ceHHe ajiexTpH^ecxo- 
ro npo6o5i. B paccMaTpHBaeMOM BapwaHTe He Hcnojib3yK)T KH^-noA^oacxy (co 
CTpyxTypofi rana "xpeMHHH Ha AwanexTpHxe"); npn 3tom cjieAyeT OTMeraTb, ^to 
Hcnojib30BaHHe tohxocjiohhoh KHfl-noA^io>KXM Hcxjno^aeT Heo6xoAHMocrb 
BbinojiHeHHH s^efixH naMHTH b 3tom BapnaHTe H3o6peTeHH5i b BHAe TpexcjioiiHOM 
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KapMaHHOM crpyKTypbi. 3aTeM nocjie 4>opMHpoBaHH5i cjioh Si0 2 BbinojmsnoT ero 
TpaBiieHMe c Hcno.ib30BaHHeM MacKH H3 pe3Hera, o6Ha^ca5i o6jiacTb A14 

AMCf)(J)y3MOHHOrO ClOS MOn-TpaH3HCTOpa Bbl6opKM. 3aTeM HaHOCOT CJIOH 

nojiHKpMCTajuiH^ecKoro KpeMHHS n-rana tojiiuhhoh 50 hm h BbinojiHsnoT TpaBjieHHe 
cjioh H3 Si0 2 c Mcnojib30BaHHeM b KaqecTBe MacKH H3 pe3MCTa noKa3aHHoro Ha (pur. 
21 ma6jioHa A33. Taxoii cnoco6 no3BOJiseT BbinojiHHTb npaMoe coe^MHeHMe Me)K£y 

JIOKajIbHblMH MH(J)OpMaUHOHHBMH LQHHaMH Al H AH(}x|)y3HOHHbIM CJlOeM MOIl- 
TpaH3HCTOpOB Bbl6opKH, He (J)OpMHpy5I RJ1SI 3TOTO CneUHaJIbHblX KOHTaKTOB jinx 
JIOKaJIbHOH HHCjDOpMaUHOHHOM IHHHbl Al (l). 3aTeM nOCJieflOBaTeJIbHO HaHOCST CJIOH 

H3 Si0 2 (TOJimHHon 100 hm), cjioh nojiHKpHcrajuiH^ecKoro xpeMHHsi n-rana 
(tojiiuhhoh 50 hm), cjioh H3 Si0 2 (tojiirhhoh 100 hm), cjioh nojiHKpHcrajuiH^ecKoro 
KpeMHHsi n-rana (mnmHHOH 50 hm) h cjioh H3 Si0 2 (TOJimHHoii 30 hm), nocjie ^ero 
BbinojiHHiOT TpaBJieHHe cjioh H3 Si0 2 , Hcnojib3yH ero b xa^ecTBe MacKH H3 pe3ncra 
Ajisi mecra a£>opMiipoBaHHbix j\o 3Toro cjioeB noKa3aHHOH Ha $Hr. 22 mhotocjiohhoh 

CTpyKTypbl A17, COCTOSmeH H3 IHHHbl A3 HCTOKa, JIOKaJIbHOH HHCjX)pMaiXHOHHOH 
IHHHbl (1) Al H JIOKaJIbHOH HH(J)OpMaiJHOHHOH IHHHbl (2) A2. 

OAHOBpeMeHHoe <J)opMHpOBaHHe Bcex arax cjioeB ynpomaeT npouecc 
jiMTorpacjDHH no cpaBHeHHio c H3roTOBjieHHeM 3JieMeHTa naMara b BH/je AByxcjioiraoH 
crpyKTypbi. KpoMe Toro, b npejyiaraeMOM sapwaHTe ceTb HH(J)opMaijHOHHbix ihhh A18 
BbinojmseTCs Me^y njiocKHMH 3JieMeHTaMH naMara. ripn JiHTorpac^H^iecKOM cnoco6e 
(JjopMHpoBaHHa HH(J)opMauHOHHbix ihhh TaKasi cxeMa no3BOJi^eT jienco onpeflejiiiTb 
onraMajibHbie yc/ioBHSi ajih BbinojraeHHH crpyicryp npn oahoh h toh )Ke cbctoboh 
3Kcno3HUMH (co3jiaHHe cxeMbi c Hcnojib30BaHHeM ajieKTpoHHoro jiy^a) . Pacnojiaraa 
CMe^KHbie CTpyKTypbl Ha o6eHX cropoHax cmc^chmx HHcJjopMau.HOHHbix eqhh, 
jioxajibHyio mHHy mo^cho BbinojiHHTb c TaKOH ace CTara^ecxoH eMKocTbio, wo h 
coce^HHe niHHbi, cyn^ecTBeHHO nosbicHB TeM caMbiM ycTofi^HBocTb pa6oTbi 
y CTp o h ctb a naM^TH. 3aTeM nocjie (|)OpMHpOBaHH5i cjioh h3 a -Si (aMopcfmoro 
KpeMHHsi) TOJimHHOH 2,5 hm b npoijecce TepMH^ecKoii o6pa6oTKH BbinojmsieTCsi 

KpHCTaJIJIH3aUHS. rioCJie KpHCTaJUIH3aiJHH H3HOC5IT CJIOH Si0 2 TOJIUtflHOH 15 HM H 

3aTeM c{x>pMHpyiOT nojiocbi A19 H3 pe3HCTa ihhphhoh 0,1 MHKpOHa, pacnojiaras hx 
noA npHMbiM yrjiOM k HH<})opMauHOHHOH raHHe, xax noxa3aHO Ha cj)nr. 23. 
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nocne (J)opMnpoBaHH5i pe3MCTHOM MacKH A19 BbinojiHMioT ee TpaBiiCHMe. npn 
3tom *opMMpyeTCs TOHKasi inwHa H3 Si0 2 , xoTopasi npoxoAHT nepneHflHKyjIflpHO 

TlORJlOyKKe CO CTOpOHbl CflOX A6 H3 Si0 2 Me^AY JIOKaJIbHOH HHCjjOpMaUHOHHOH UJMHOH 

(1) Al m ihhhoh A3 HCTOxa, a Tax>xe co cropo'Hw Si0 2 -cjios A7 Meac^y .-ioxanbHOH 

HHCf)OpMaUMOHHOH IHHHOH (2) A2 H IHHHOH A3 HCTOXa. OflHOBpeMeHHO CpopMHpyiOT 

BcnoMoraTO/ibHyio cxeMy A20, npeAOTBpamaiomyio CBepTbiBaHHe niHHbi Majion 
mupMHbi H3 pe3HCTa. 3aTeM cjioh H3 Si0 2 cpe3aiOT napajuiejibHo noA->ioxxe cyxMM 
aHH30TponHbiM TpasjieHHeM . Taxon cnoco6 TpasjieHHH npeAOTBpamaeT coeAHHeHne 
CMe^cHbix jioxajibHbix HHc})opMamioHHbix edhh Apyr c ApyroM ^epe3 nojinKpHCTajiJiH- 
^ecKHM xpeMHHH. 3aTeM tohxhh cjioh nojinxpHcrajuiH^ecxoro xpeMHHs oxhcjishot b 
njia3MeHHOH cpe^e 0 2 . C toh uejibio, hto6m oxncjieHHe cjioh He npesbiraajio 10 hm ; 
tohxhh cjioh H3 nojinxpHcrajuiH^ecxoro KpeMHHH, KOTopbiii pacno;io:>KeH HH^ce 
npeABapHTejibHO ccjx)pMHpoBaHHOH mHHbi Majion mnpHHbi H3 Si0 2 , He oxhcjiaiot, 
c^opMHpya TeM caMbiM o^eHb ^eTxyio cxeMy H3 ^pe3BbraaHHo tohkoto cjios 
nojiHxpHCTajuinqecKoro xpeMHnsi. Taxon cnoco6 cyxoro TpaBJieHHH Han6ojiee 
npwrofleH ajia co3AaHHa ihhh Majioii mnpHHbi no cneAyiomHM npn^HHaM. Bo-nepBbix ; 
c noMombK) cyxoro TpaBJieHHS h oxhcjichhsi ot BJiaxHoro TpaBJieHHa H3 pe3Hcra 
mo)kho BbinojiHHTb o^eHb MeTxyio h Mejixyio crpyxTypy. TIpn npoBeAeHHH 
npeABapHTejibHbix HccjieAOsaHHH 6buio ycraHosjieHo, *ito H3MeHeHHe noporoBoro 
Hanp«ixeHHM MO^ceT 6biTb nojiy^eHo xax ao, Tax h nocjie onepaijHH 3anncn npn 
Hcnojib30BaHHH Mpe3BbmaHHO TOHxoro cjios H3 nojraxpHCTajuiH^ecxoro xpeMHHS c 
o^eHb y3xoH ihhhoh xaHajia c OTHomeHHeM mnpHHw x ajihhc, paBHbiM xax mhhhmym 
2. B paccMaTpuBaeMOM BapwaHTe H3o6peTeHH5*, xorAa TOJimHHa cjios H3 Si0 2 Me^Ay 
idhhoh A3 HCTOxa h jioxajibHOH HHcj)opMaijHOHHOH nfflHOH Al paBHa 100 HM, 
Heo6xoAHMo, *rro6bi mnpHHa xaHajia cocraBJisuia npn6jiH3HTejibHO 0,5 mxm. B 

H3rOTOBJieHHOM OllblTHOM o6pa3Ije 6bUI HCnOJIb3,OBaH CJIOH pe3HCTa EQHpHHOH 0,1 

mxm, h nocjie 3aBepmeHHH BJiaacHoro TpaB ji eHH5i 6buia c^opMnposaHa y3xas mHHa 
xaHana H3 Si0 2 mnpHHOH 0,07 mxm. IlpH AonojiHHTejibHOM oxhcjichhh 6oxobmx 
noBepxHocreii nocjie oxmcjichhh 6bui ccjDopMHpoBaH ^pe3BbmafiHO tohxhh cjioh 
nojiHxpHCTajiJiHqecxoro xpeMHH* c y3xoii ihhhoh xaHajia uihphhoh 0,05 mxm. Bo- 
btophx, npn ryiy6wHe njia3MeHHoro oxwcjieHHa 0 2 , paBHoii npH6jiH3HTejibHO 10 hm, 
OTcyTCTByeT xaxas-jiH6o B03MO»Hocn> ^pe3MepHoro yBejiH^eHHa pa3Mepa iiihhh 
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KaHana nocjie ero cbopMHpoBaHHs. nocjie BbinojmeHHH xaHana h nocjie 
(}DopMMpoBaHM^ TOHxoro cjioji A8 H3 Si0 2 , Mcno-nb3yeMoro b Ka^ecTBe H30-nnpvK>iueH 
njiCHKM 3aTsopa, HaHOCsrr cjioh nojiHKpMCTajiJiM^ecKoro KpeMHMH n-rana h 

BbHlOJIHSHOT TpaBJieHMe C HOIOJIb30BaHHeM M3CKM H3 4)OTOpe3HCTa, (J)opMHpy^, KaK 

noKa3aHO Ha $>ur. 24, cnoBapHyio niMHy A21. 

Ecjih TOJimnHa cjios nojiMKpHCTajijiHqecKoro xpeMHHsi n-rana oxaxeTCsi oojibnie 

nOJIOBHHbl npOMe>KyTKa Me^y HH(f)OpMaiJHOHHbIMH HIHH3MH, TO npH (£>OpMHpOB3HHH 

MHc})opMa^oHHOH mMHbi momo BbincuiHHTb yiviy6jieHHe (hjih xaHaBKy) , jierxo 
4)opMHpy53 cxeMy 113 pe3HCTa. Hajm™e BcnoMoraTejibHofi o6ji3cth Mex/iy 

HH4)OpMai^MOHHbIMIl EUMHaMM n03BOJIHeT nOJiy^MTb 30(J)eKT, aHa^orn^HbiM 

BbinojiHeHMio KaHaBKH Tpe6yeMOM tnnpHHbi, Aaace rpammHbix yqacncoB ruiocxoro 
ajieMeHTa naMHra. Iloc/ie <J)OpMHpoBaHHH cjioh nojiHKpucTajuiH^ecKoro xpeMHHH n- 
rana npoH3BOA5JT TpaBjieHHe h nocjie yMeHbmeHHH TOJimHHbi cjioh oca^eimeM 
KpeMHHH (J)opMHpyK)T cjiOBapHyio niHHy c 6oJiee hh3khm conporaBJieHneM. nocjie 
4)opMHpoBaHH53 cjiOBapHbix iiimh Ha hhx HaHOCHT H30Jinpyiomyio nJieHKV H 
BbinojiHHiOT BbipaBHMBaHwe KOHTaKTOB, Kax noxa3aHO Ha (£>nr. 25. Ilocjie TpaBjieHHH 
H30JiHpyiomeH njieHKH b BepxHeii ^acra cxeMbi cfropMHpyioT kohtskt A26 ajih 

JIOKaJIbHOH MH(J)OpMaUHOHHOH IHHHbl (2) A2, KOHTaXT A27 flJISI AH(jD(f>y3HOHHOrO CJIOH 

A16 MOn-TpaH3MCTopa bw6opkh, koht3kt A25 jyix ajieicrpofla A15 3aTBopa MOI1- 

TpaH3HCTOpa Bbl6opKH H KOHTaKT A34 RJISL CJIOBapHOH ECIHHbl A21. IIOCKOJIbKy fflHHa 

A3 HCTOxa pacnojio^ceHa HH^ce JioxajibHbix HH(J)opMaijHOHHbix ihhh A2, k oHTaxTHoe 

OKHO A23 AJIH Hee AOJI2KHO 6bITb BbinOJIHeHO B JIOKaJIbHOH HHC^OpMaUHOHHOH IHHHe 

(2) A2. KpoMe Toro, c tom uejibio, ^to6w He 3aHHMaTb 6ojibmyio o6jiacTb noA 
pa3MemeHHe TpaH3HCTopa Bbi6opxH, axTMBHan nrapnHa xoToporo onpe/jejieHa maroM 

M3TpHIJbI, RJI53. COe^HHCHMH o6meH HH<J)OpMaiJHOHHOH mHHbl H TpaH3HCT0p3 Bbl6opKM 

Heo6xoAHMO BbinojiHHTb KOHTaKTHoe okho A24, KOTopoe aoji;*cho npoxoAHTb *iepe3 
jioxajibHyio HHcjDopMauHOHHyio uiHHy (2) A2 h iUHHy A3 HCTOKa. Taxan cxeMa 
no3BOJiseT co3AaTb cTpyxTypy, b xotopoh xoHTaxraoe okho h HH^opMaunoHHan 
mMHa nepexpbiBaiOT Apyr Apyra. B stom Mecre koht3kthoh o6ji3cth JiOK3JibH3H 

HH(J)OpMaUHOHHaH D3HH3 (l) Al OTCy TCTBy eT , ^TO CBH33HO C Heo6xOAHMOCTbK> 

noAroHKH nocjie ee (J>opMMpoB3HHH. Bo H36e^c3HHe kopotkhx 33mmx3hhh co cjiocm, 
pacnojio^eHHbiM Boxpyr OTBepcraH, b kohtskthom okhc 4)opMHpyeTCH 6okob3h 
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cTeHxa M3 H30J]HpvK>meM niieHKM nyTeM Hecnjioumoro cyxoro TpaBjieHna OTBepcTMH 
m HaHeceHHa M30Jmpyiomero cjioh. 

IlonepeMHoe ceqeHHe KOHTaKTa b o6jiacTH MOn-TpaH3HCTopa Bbi6opxH nocjie 
cf)OpMMpOBaHH5i 6okoboh cTeHKM noKa3aHO Ha (J>Hr. 29. 

KoHTaxT A34 cjiOBapHoii uiHHbi, pacnojio:»ceHHbiH b KOHue sqeex naMsmi, 
noKa3aH Ha c|)Mr. 28. 

Bojibmasi no pa3MepaM BcnoMoraTejibHas CTpyKTypa A35 BbinojmeHa M3 toto xe 
caMoro MaTepnajia. qTO h cjioh MHC^opMarmoHHoii niHHbi, kotopwh OTJiH^aeTcsi ot 
MaTepnajia BcnoMoraTejibHbix HH<£opMaijHOHHbix ihhh. Ha 3toh BcnoMoraTejibHOH 
CTpyKType BbinojmeH xomaxT A34. Taxoe pacnojio)KeHHe KOHTaKTa no3BOJiaeT npn 

(J)OpMHpOBaHHH n0ilHKpHCTaJIJIH*jeCKOrO KpCMHHeBOrO CJI05I nOJiy^HTb 34)(}DeKT OT 

BbinojiHeHHa b HHcpopMauHOHHbix mHHax yrjiy6jieHHsi, aHajiora^Ho tomv, xax 3to 
HMeeT MecTO npn cpopMHpOBaHHH cjiosapHbix hihh. Iloaie (fjopMHposaHHs 
BcnoMoraTejibHofi crpyxTypbi HaHocsT MeTajui m nocjie 3amHTbi 4>OTope3HCTOM 
BbinoJiHsiOT TpaBJieHHe, 4)opMHpy5i, xax noxa3aHO Ha cjDHr. 26, nepBbiii cjioh h3 
MeTajuia rjiz Me^ccoeAMHeHHfl Ml. 

ConpoTHBJiefrae npoBOflHHxa A29 MeaccoeflHHeHHM Ml yMeHbiiieHO o6paTHbiM 
THCHeHHeM 3JiexTpofla A15 3aTBopa H3 nojiHxpHcrajuiHMecxoro xpeMHns. CoeziHHeHHe 
A28 mHHbi HCTOxa A3 Taioice BbinojiHseTcs MeaccoeAHHeHHeM Ml. AHajiorn^Ho 

BbIIIOJIH5IK)TC5I H COeAHHCHHe (A30) C JIOXaJIbHOH MH(f)OpMaUHOHHOH IBHHOH (2) A2 H 

C #H(}xf>y3HOHHbIM oioeM MOIl-TpaH3HCTopa Bbi6opxM. KpoMe Toro, nocjie 

(J)OpMHpOBaHHS M30^HpyK)meH n^eHKH Me^Kfly CJIOHMH BbinOJIH5IIOTC5I KOHTaKTHbie 

OKHa, noc/ie qero HaHOCHTca cjioh MeTajuia, a nocjie 3aim*Tbi cf>OTope3HCTOM 
BbinojiHneTCH TpaBJieHHe, b npouecce KOToporo (f>opMHpyeTca BTopoe Me^coe^HHeHHe 
M2 H3 MeTajuia, xax noKa3aHo Ha 4>wr. 27. B MeaccoeflHHeHHH M2 BbiriojmeHbi o6mHe 
HH(J)opMauHOHHbie mHHbi A31. OopMHpoBaHHe o6meii HH^opMa^oHHOH hikhm b 
Me^ccoeAHHeHHH Ml npensrrcrByeT BbinojiHeHHio flpyrax MOxcoeAHHeHHH, nocxojibxy 
bcs njiocxas MaTpHija ajieMeHTOB naMara BbinojiHeHa c o*ieHb He6ojibuiHM maroM. 

ri03T0My flJIH BbinOJIHeHHE o6mHX HH(J)OpMaUHOHHbIX UIHH A31 Heo6xo#HMO 

Hcnojib30BaTb Me^KCoe^HHeHHe M2 hjih flpyroe pacnojioaceHHoe Bbime 
Me^ccoeAHHeHHe. To caMoe othochtcs h k cxeMe c^HTbiBaHHsi, xoTopasi coeAHHeHa 

C BHemHeH CTOpOHOH MaTpHUbl 3JieMCHTOB naMSlTH, T.C HHblMH CJIOBaMH Heo6xoflHMo 



noAKJiiOMHTb cxeMy CMMTbiBaHH^ k cjiok), pacnojioaceHHOMy HMxe o6meM 
MHcjDopMauHOHHOM niMHbi, HanpMMep, k Me^coeAMHeHMio Ml. PacnoJio^ceHMe 
BcnoMoraTejibHofi cTpyxTypw o6mnx himh #aHHbix b npe^ejiax njiocxoro 
nojiynpoBOAHMKOBoro 3anoMHHaioin,ero 37ieMeHTa no3BOJisieT nojiy^HTb Taxow >xe 
caMbift 3cjxf>eKT, xax n jxjisl jioxajibHbix ihmh a3hhhx. 
n^THanuaTbiH BapnaHT 

HH:»ce onwcaH n hth a AuaTbiii BapnaHT M3o6peTeHwa, KOTopbiii npoHJunocrpHpo- 
BaH Ha 4)nr. 30(a), 30(6) h 32. 

Ha c£>Hr. 30(a) h 30(6) noxa3aHbi ceqeHHsi MaTpHijbi sjicmchtob naMara, 
Bbino/iHeHHOH no 3TOMy BapwaHTy . Ha (J)nr. 30(a) noxa3aHa CTpyKTypa MaTpnujbi 
nocjie 4>opMHpoBaHH55 xaHajiOB, a Ha 4>hi\ 30(6) - nocjie (J>opMHpoBaHH5i cjiOBapHbix 
ihhh. B ycTpoHCTBe, BbinojmeHHOM no ^eTbipHaAuaTOMy Bapnairry, #Be fl^eHKH 
naMHTH pacnojio^ceHbi Bep™xajibHO. B flaHHOM sapnaHTe b otjih^hc ot flpyrnx 
Mcno^ib3yeTC5i m/ibKO OAHa a^enita naMsrra, KOTopasi pa6oTaeT no TOMy )Ke caMOMy 
npHHunny, ^to m b #pyrax BapnaHTax. 

KaHaji A3 8 BbinojraeH BepraKajibHbiM h coeAHHHeT jioKajibHbie HH(£>opMaruiOH- 
Hbie uiHHbi A37 n niHHy A36 HCTOxa. 3/ieKTpH^ecKHH noTeHUHaji xaHajia 3a£aeTC5i 
cjioBapHOH idhhoh A47. CTpyicrypa no 3TOMy BapnaHTy H3o6peTeHH5i o6jiaflaeT 6ojiee 
hh3koh b cpaBHeHHH c ^eTbipHaAH.aTbiM BapnaHTOM CTeneHbio MHTerpauHH, ho 
OTjiH^aeTCH HajiH^HeM HecxojibKnx BbiCTynoB (xaHaBOx) n 6o-aee rn6xMM npoueccoM 

H3rOTOBJICHH5l. 

Ha (J)nr. 32 noxa3aH bh# cBepxy ruiocxoro noJiynpOBOAHMKOBoro 
3anoMHHaiomero 3JieMeHTa. TexHOJiorasi M3roTOBJieHH^ kohtsktob b 3tom BapnaHTe 
cooTBCTCTByeT noxa3aHHOMy Ha (})Hr. 25 MerbipHaAaaTOMy BapnaHTy H3o6peTeHH5i. B 
njiocKOM 3JieMeHTe JioxajibHaa HHcjDopMauHOHHas niHHa coeAHHeHa c o6meH 
HH(})opMaunoHHOH eqhhoh *iepe3 MOIl -TpaH3ncrop. B MeTbipHaAijaTOM BapnaHTe 
M3o6peTeHM3 3tot TpaH3HCTop npeAnasHa^eH rjix bm6opkh BepxHefi vum hm^khch 
fl^efiKH, a b AaHHOM BapnaHTe oh yMeHtmaeT eMKOCTb .noxanbHOH HH4)opMaipiOHHOH 

UlHHbl, KOTOpaH BO BpeM5I pa6oTbI 3JieKTpH^eCKH COeAMHeHa C 06meH HH(£>OpMaiUiOH- 
HOM IUHHOH. ECJIH eMKOCTb Ha JIOKajIbHOH HHCj)OpMaUHOHHOH HIHHe yMCHblUHTb, TO 

npH tom xce caMOM 3JieKTpw^ecKOM Toxe mo^cho 6o/ree 6biCTpo h b 6ojibnien creneHH 
H3MeH55Tb 3JiCKTpH x iecKHH noTemjnaji, o6ecne*iHB 6o/iee Bbicoxoe 6bicrpoAeHCTBHe 
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ycTpoiiCTBa. TaKoe npeMMymecTBo He orpaHHqeHO TOJibKo 3thm BapnaHTOM 
BbinojiHeHM^ M3o6peTeHHH m CTpyKTypaMH c BepTMKajibHbiMM KaHajiaMH, xax b 
^e-rbipHa/maTOM BapwaHTe, h mo^t 6biTb peajiH30BaH0 Taxxe b CTpyKTypax, b 
KOTopbix KaHajibi pacnoJioxeHbi napajuie^bHO noBepxHocra ycrpoiiCTBa, xax 
noKa3aHO Ha cfmr. 31(a) h 31(6). 

Ochobhoh BapnaHT BbinojiHeHna MaTpwubi si^eeK naMsra noKa3aH Ha cfmr. 31(a) 
h 31(6). Ha BepxHeM qepTeace (cjDHr. 31 (a)) noKa3aHa CTpyxTypa MaTpnnbi H3 mecra 
ajieMeHTOB nocjie 4>opMMpoBaHH5i xaHana. Bha MaTpwubi nocjie cJ)opMHpOBaHH5i 
cjiOBapHbix mHH noxa3aH Ha 4>hi\ 31(6). Orpyicrypa HMeeT jioxajibHyio 
HH(jDopMa^OHHyio niHHy (1) A39, JioxajibHyio HHC^opMauHOHHyio niHHy (2) A41 h 
OAHy o6myio iuhhy A40 HCTOxa. SiiexTpH^ecKHH noTemmaji KaHajia 3a^aeTc^ 
cjioBapHOH mHHOH A43. Ecjih 6a30Bbra pa3Mep crpyKTypbi 3jieMeHTa paBeH F, to 
pa3Mep 3toh CTpyKTypw paBeH 6F2, h oHa no cpaBHeHHio c npocrpaHCTBeHHbiMH 
CTpyKTypaMH OTJiHqaeTC* npocTOTOH H3roTOBjieHHS[. ^ajibHefimHe noacHeHHs 

OTHOC5ITC5I K (J)HI\ 32. KOHTaKTHbie OKHa BKJHO^aiOT KOHTaKTHOe OKHO A46 RJIZ. 
COeAHHeHH5I C IHHHOH A3 6 HCTOKa, KOHTaKTHOe OKHO A47 RJ1SL COeflHHeHHS c 
3JieKTpO^OM 3aTBOpa MOn-TpaH3HCTOpa H KOHTaKTHOe OKHO A48 RJISi COeAHHeHHH 
AH(f>4)y3HOHHOrO CJIOH MOIl-TpaH3HCTOpa C o6meii HH(J)OpMaUHOHHOH mHHOH. 3tot 

BapwaHT H3o6peTeHH5i OTJiH^iaeTCsi TeM, mto Bee KOHTaKTHbie OKHa MoryT 6biTb 
BbinojiHeHbi bo BpeMii oahoh h toh ace onepaijHH h tcm, ^to ^hoio onepaunn 
H3roTOBJieHHH 3Toro ycTpoiiCTBa MeHbffle, qeM npn h 3TOTOB jieHHH ycTpoiiCTBa no 
^eTbipHaAuaTOMy BapnaHTy H3o6peTeHHH. 

HH^ce paccMOTpeHbi OTHocsmmecsi k pa3JiH*iHbiM sapwaHTaM BbmoJiHeHHsi 
H3o6peTeHH53 (c mecraaAUaToro no ABaAiWb btopoh) npHMepbi onepaunii 3anncH, 

CTHpaHHH, npOBepKH 3anHCH, npOBepKH CTHpaHHSI, O^HCTKH h MHoro3Ha^Horo 

xpaHeHHs HH(J>opMai^HH b npeAJiaraeMbix b H3o6peTeHHH MaTpnijax sraeeK naMsra, 
BbinojiHeHHbix no pa3JiH^HbiM BapnaHTaM. 

Ba30Baa MaTpHixa, KOTopas Hcnojib3yeTC5i b 3thx npHMepax, noKa3aHa Ha cf>Hr. 
33. O^esHAHO, ^to KpdMe 3tom MaTpwijbi b paccMaTpHBaeMbix ycTpoHCTsax MoryT 
6biTb Hcnojib30BaHbi h paHee onncaHHbie CTpyKTypbi 3/ieMeHTOB naMara. 
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LUecTHaziuaTbiH BapnaHT 

nooieAOBaTejibHOCTb onepauHi* c^HTbiBaHwa, 3anwcH m crapaHHS HH(f)opManHH 
noxa3aHa Ha cfwr. 34. C^HTbiBaHHe HHcJjopMauHH npowcxoAHT M3 ajieMeHTa 1 h 
3JieMeHTa 2. IlpM crapaHHM HH^opMauH^ crapae-rca H3 ajieMeirra 1 m ajieMeHTa 2. 
ripw 3anHCM b sjieMeHT 1 3anHCbiBaiOT HHcfjopMauMio "1", a b ajieMeHT 2 - "0". IlpH 
cqnTbmaHHH CHaqajia co3AaK>T npeABapHTejibHbiii 3apsA (inar 1), a 3aTeM k Hcroxy, 

MH(J)OpMaiXMOHHbIM IIIMHaM H CJIOBapHblM HIHHaM npHKJia^blBaiOT HOMHHaJlbHOe 

Hanp^^ceHMe c^HTbiBaHMH (mar 2) . OiHTbiBaHHe ocymecTBJiaeTca M3MepeHMeM 
sejiMqHHbi Toxa, KOTopbiw xapaKTepH3yeT MHcj)opMaijMK) , xpaHsmyiocs b sqeiixe 1, m 
npoxexaeT b HHcjDopMauMOHHOH inHHe 1, m Toxa, xoTopbiii xapaxTepH3yeT 
MHcjDopMauwK), xpaHsmyiocs b H^eftxe 2, h npcrrexaeT b HH(f)opMauMOHHOH uiHHe 2. 
3jieKTpM^ecKHM tok b cjioBapHoii mmie 1 npn 3Ha^eHHH HHc})opMauHn "0" 6o;ibiiie 
Toxa, cooTBeTCTByioinero 3Ha^eHHio HHcjDopMai^HH "1", vro no3BOJi^eT jierxo 
OTJinqnTb Apyr ot Apyra A«a bo3mo3chlix coctoshhs shchxh naMsra. 

ripn HanpM^xeHHH, MeHbnieM noporoBoro, h xpaHeHHH HH(})opMaiu*H "0" Ha 
cjioBapHOH mHHe 2 tox b sqeiixe 3 h sqefixe 4 OTcyTCTByeT He3aBHCHM0 ot 
xpaHsimeiicsi b hmx HHcfjopMauHH. JXayKQ npn 6ojibmoM xojinqecTBe sraeex b MaTpwije 
see ohh pa6oTaiOT TaxHM ace o6pa30M, nocxcuibxy npn 3tom HanpsDxeHHe 
c^HTbiBaHHH npuxjiaAbiBaiOT tcuibko x cjioBapHoii mHHe, ynpasjisiiomeH H^efixoH, H3 

XOTOpOH C^MTbIBaeTC5J HH(£opMaiJH S , a Ha APyrHX CJIOBapHblX IHMHaX, CBS3aHHbIX c 

toh ;*ce caMOH HH(J)opMaixHOHHOM niHHOH, ycraHaBJiHBaioT HH3xoe Hanp^^ceHne. Hw^ce 
onncaHa onepaunsi CTHpaHHs. Onepamisi crapaHns BbincumaeTCH oahobpcmchho j\rsl 
SJieMeHTa 1 h 3JieMeHTa 2. IlpM b m n ojih chhh onepaijHH npoBepxw rjisi xa^cAoro 
CTepToro 6m Ta Heo6xoAHMo HMeTb nepe^eHb 5raeex, b xoTopbix HHc^opMamisi AOJi»:Ha 
6biTb CTepTa. ,0,0 noAaMH Ha sraeiixy Hanps)«eHH5i crapaHMsi Ha Hee noAaeTca 
Hanpa^xeHHe 3anwcM (niar 1). 

OcymecTBJieHHe 3Toro mara npeAOTBpamaeT npnjioacemie HanpsixeHHH 
crapaHHH x 5i^eHxaM, b xotopmx onepauMH 3anHCH nocjie CTHpaHHa He 6buia 
Bbino^HeHa, h cnoco6cTByeT noAaBJieHHio He^cejiaTejibHbix {JuiyxTyauroi 
xapaxTepMCTHx ycrpoiicTBa. Ilocjie 3Toro b cootbctctbmh c nepe^HeM smeex 
ycTaHaBJiHBaioT Hanpa^ceHHe Ha cooTBercTByioineH MH(J)opMauHOHHOH uiMHe (uiar 2) . 
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HanpscKeHMe (HanpiiMep, 5 B), npHJio>KeHHoe k HH(fx)pMauHOHHOH LunHe, 

KOTOpaa CB^3aHa C 5meMKOM, B KOTOpOH CTMpaHMe BbinOJIHeHO He nOJIHOCTbH), 

AOji>kho 6biTb Bbiine, weM Hanp^^eHHe (HanpHMep, 0 B), KOTopoe npmicoKeHO k 

MH(J)OpMaUHOHHOM HIMHC, CB^33HHOM C flMCHKOH, B KOTOpOH CTMpaHMe BbinOJIHeHO 

nojiHocTbio. C uejibfo npoBepHTb cocrosHHe smewKH ajieMeHTa nocae no^a^M HM3Koro 
HanpaxeHMH CTnpaHHfl (HanpHMep, -10 B) (mar 3) Ha oiOBapHyio niHHy noaaiOT 
HOpMMpOBaHHoe HanpaaceHne (HanpHMep, 0,5 B) m Kompo/iMpyioT M3MeHeHMe 
Hanp5i)KeHH5i Ha cjiOBapHow iDMHe (mar 4, inar 5). 

B pe3yjibTaTe. eoin BejiH^MHa noporoBoro Hanpn^ceHMH s^eiiKH OKa^ceTCH 6oiiee 
HH3KOH, MeM HopMnpoBaHHoe Hanpsi^KeHMe, to 3Ta splenica HCKjno^aeTca M3 
BbiineynoMfflyToro nepers (nepe^eHb sqeeK, noA-ne;*camHx CTHpaHHio). Onepauns 
CTMpaHMa 3aKaH^MBaeTc^ t xorAa nepe^eHb crMpaHHs craHOBHTCsi nycrbiM, ho ecjin 
H^eiiKM Bee eme ocraiOTca b nepe^ne, to onepaijnsi CTHpaHHsi BbinojmseTcsi CHOBa, 
B03Bpama5iCb k niary 2. Ha mare 2 Hanpa^ceHMe, KOTopoe npnjioaceHo k si^eiiKaM, 
yAajieHHbiM H3 nepers CTHpaHna, Majio (0 B), a pa3HocTb noTemjHajiOB (b AaHHOM 
cjiy^qae, 10 B) oraocMTejibHo cjiOBapHon iuHHbi T3K>Ke Majia, ^to MCKJiio^aeT 
B03MoxHOCTb HeHy)KHoro CTMpaHH5i. B TaKOM nocjie^oBaTejibHocTM onepauHH 
noBTopnioTca A-ns sraeex, b kotopwx Tpe6yeTC5i CTMpaHMe, BnnoTb ao toto, noxa 
Heo6xoAHMoe noporoBoe HanpsxeHne He craHeT MeHbine HopMHpOBaHHOH BejiH^MHbi. 

OnepauHs 3anwcH 3ax.nio^aeTcsi b 3anMCM MHc^opMauHM, npeACTaBjieHHoii "0" 

MJIM "1", B SJieMeHT 1 H SJieMCHT 2. EipH 3anMCH Ha HH(J)OpMai^HOHHyK) UIMHy, 

cooTBeTCTByiomeH H^eiiKe H3 nepe^H^ sraeex, b KOTopbie jxon^Kna 6biTb 3anncaHa "1", 
noAaeTca HanpscxeHHe (mar 1). 

HanpsDKeHMe (HanpHMep, 0 B), KOTopoe npH.ao:>KeHO k HHc^opMauHOHHbiM 
mMHaM 5meex, b xoropbix "1" 3anHcaHa He nojmocrbio, HH^ce HanpsoxeHHsi, 
npMjioxeHHoro k HH(£>opMauHOHHbiM uiHHaM srqeex, b kotopmx 3anHCb "1" mjim "0" 
BbinojiHeHa nojmocTbio; npn 3tom 3aAaeTC5i 6ojibinaa pa3HocTb noTemjHajioB 
OTHOCMTe/ibHo cnosapHOH mMHbi. 3aTeM c uejibio nposepMTb cocrosHHe HMeHKH nocjie 
noAa^H (mar 2) Ha Hee bmcokoto Hanps^eHns (HanpHMep, 15 B) 3anncH k 
cjioBapHOH inHHe npMXJiaAMBaeTCsi HopMMpoBaHHoe HanpsmceHne (HanpHMep, 2,5 B) 
h H3MepjaeTC5i H3MeHeHHe Hanpsi^ceHM^ (ruar 3, mar 4). 
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Ecjim H3MepseMoe HanpsaceHne oxaaceTcsi Bbime, qeM 3aAaHHoe noporoBoe 
HanpsoxeHHe, to s^ewxa yAajiaeTcs H3 nepers aqeex, KOTopbie npeAHasHaweHbi juia 
3anncH. Hhhmm cnoBaMH, onepauH* 3anMcn 3axaHqHBaeTCs npn nycroM nepe^He, ho 
ecjiw ^qeMKH Bee eme ocraiOTCs b nepetme, to bcsi npoue^ypa noBTopaeTCs, HaqHHasi 
c uiara 2. Ha mare 2 Hanpaacemie (b AaHHOM cjiy^ae 5 B), npwjioaceHHoe x 
HHcjDopMauMOHHOM ihmhc, 6ojibine flqeex, yAajieHHbix H3 nepers, h HeGojibujas 
pa3HocTb noTeHuwaioB oraocHTejibHO c/iOBapHOM mHHbi (b 3tom ony^ae, 10 B) 
no3BOJi5ieT H36e^caTb qpe3MepHo 6ojibmoro M3MeHeHH5i 3HaqeHH3 noporoBoro 
HanpsnxeHns. B paccMaTpHBaeMOM npHMepe pe^b uuia o nepe^He sqeex jina 3anHcw 
"1", OAnaxo to^ho Tax mo^cho ncnojib30BaTb h nepe^eHb aqeex, b xoTopue 
3anncb "1" BbinojiKeHa, hjih nepeqem> si^eex rjiz 3anHCH "0", npmcM 3th nepe^HH 
mo>kho Aono^HHTe^bHO Hcnojib30BaTb npn onepauMH xoHTpo/is 3anMCM ? xoTopas 
MO^ceT 6biTb 3aKOH^eHa b tot momcht, xor^a Bee flqeiixH 6yjxyr BXJiioqeHbi b 
nepe^eHb. Taxofi npHHuwn Mo^ceT Tax>xe Hcnojib30BaTbC5i npHMeHHTenbHo x nepe^mio 
sqeex, b xoTopbix BbinojiHHiOTca onepaijHH cTHpaHHs. ynpomeHna onHcaHMsi see 
npuBeAeHHbie Bbime onpeAejieHHH 6y^yT Hcnojib30BaTbcsi h b AaJibHenineM. 

B 3tom BapnaHTe nojiHxpHCTajuiwqecxHH xpeMHHH ncno;ib30Ba.7icH b iiiMHax 
AaHHbix, mHHax ctoxob, c/iOBapHbix mHHax m xaHajiax, OAHaxo HcnoJib30BaHHe 
Taxoro MaTepnajia He o6si3aTejibHo h rjix sthx uenen BMecTo Hero momo 
Hcnojib30BaTb h Apyrae pa3JiHqHbie nojiynpoBOAHHxoBbie MaTepnajibi hjim Merajui. 

RjlSl (J)OpMHpOBaHMH HH(J)OpMaiJHOHHbIX JUHH, IHHH CTOXOB H XaHaJIOB MO>KHO TaX)Ke 

Hcnojib30BaTb KHfl-noAiio^cxy h o6T>eMHyio xpeMHHeByio noAJio>Kxy. Hx 
conpoTHBJieHHe npn Hcnojib30BaHHH o6*beMHoii xpeMHneBOH noAiio^cxM cHHacaeTCH, 
^to no3Bo;i5ieT ynzmnvrrb 6biCTpoAeficTBne naM™. Jinx (Jx>pMHpoBaHHsi xaHaiiOB 
Mcnojib3yeTCH HejiernpoBaHHbra nojiHxpHcrajuiHqecxHH xpeMHHH, OAHaxo c 3tom )xe 

UeJIblO M02CHO MCnOJIb30BaTb nOJIMXpHCTaJIJDiqeCXHH XpeMHHH c npHMecsMH. KpoMe 

Toro, b 3tom BapnaHTe b xaqecrBe npoBOAHHxa 3JiexTpMMecxoro Toxa h b xaqeerBe 
cpeAbi rjix xpaHeHM^ sjiexTpnqecxnx 3ap*AOB h xpaHeHHs HH4)opMauHH Mcnojib3yioT 
tohkhh cjiom (l) nojiHxpHcrajuiHqecxoro xpeMHH^; OAHaxo (f>opMHpOBaHHe o6iiacTM 

HH3XOTO COnpOTMBiieHM53 B TOHXOM CJIOe, BbinOJIHHIOmeH pOJIb npOBOAHMXa H 

HaxaruiHsaioiqeM 3apsj\M rjix coxpaHeHHe MH(J)opMai^HH , MO^ceT 6biTb BbinojiHeHO b 
Apyrax MecTax cxeMbi. B 3tom cayqae xpoMe nojiynposoAHHXOBoro MaTepwajia /yia 
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HaKonjieHHa aneKTpuMecKHx 3apsAOB mo^cct Hcnojib30BaTbC5i m MeTajui. Upn 3tom, 
KaK 6buio yxa3aHO Bbiine npw paccM OTpeHHM npnHunna pa6oTbi 3JieMeHTa, o6iiacTb 
xpaHeHMSi aneKTpuqecKHx 3apsmoB HMeeT bha He6o^binoM CTpyKTypbi, KOTopaa 
OKpy^ceHa 06/iacrbio Bbicoxoro noTeHuwajibHoro 6apbepa. Taxas erpyKTypa 
OTJimaerca B03Mo*HOCTbio wcnojib30BaHH5i pa3JiHMHbix no pa3MepaM w csowcTBaM 
MaTepwajioB, nocKo/ibxy nyTb npoTeKaHHs sjieKTpuMecKoro TOKa m o6;iacTb 3axBaTa 
3JiexTpMMecKoro 3ap^a BbinojiHeHbi OTACflbno Apyr ot Apyra. 
CeMHazmaTbm BapnaHT 

YcTpoMCTBO, BbinojiHeHHoe no ceMHa^aTOMy BapHaHTy , noxa3aHO Ha (£>hj\ 35 h 

36. 

npHHunn Hcno/ib30BaHH5i peracrpa rjisi xpaHeHnsi nepers s^eeK jxnx sapnaHTa, 
noKa3aHHoro Ha 4>nr. 35 h 36, TaKofi ace, KaK m b mecraafluaTOM BapnaHTe, pa6oTa 
KOToporo npoHjmiocTpHpoBaHa Ha (jmr. 34. nocaeAOBaTejibHocTb onepauHH b 3tom 
BapnaHTe noKa3aHa Ha 35. CTpyKTypHaM cxeMa nojiynpoBOAHHKOBoro 
3anoMHHaiomero ycrpoHCTBa rjisi 3Toro BapnaHTa noKa3aHa Ha $nr. 36. KojuraeerBo 
uihh BBOAa/BbiBOAa mo^cho yMeHbHiHTb, nocneAOsaTejibHO BbinojiH^H o6mch 
HHcjDopMauHeii c BHemHMMH ycrpoMCTBaMH b onpeAejieHHoii nocjieAOBaxeiibHoc™ c 
Hcnojib30BaHHCM cABHroBoro peracTpa. IlpHHijHn pa6oTbi 3toh m^chkh naMara Taxon 
>Ke, KaK h j\nsi mecTHaAuaToro BapnaHTa. Ka^A^A 6ht peracrpa cooTBCTCTsycT 
MH(})opMamiOHHOH nmHe. B 3tom BapHaHTe s^eHKa 1 (n H^eiiKa 3) cooTBeTCTByioT 
nepBOMy 6nTy peracrpa, a smeiiKa 2 (h smeiiKa 4) cooTBCTCTByiOT cjie^yiomeMy 6wTy 
peracrpa. Ilpw crapaHHH HHC^opMatjHH Heno;moMy crapaHHio cooTBeTCTsyeT 
cocroHHHe "1", a nojiHOMy CTHpaHHio cooTBeTCTByeT cocrosmHe "0". Hhhmh 
cnoBaMH, npn crapaHHH HHcJ^opMai^HH b 3/reMeHTe 1 iwh b 3JieMeHTe 2 cocrosHHe [1, 
0} peracrpa o6o3HaqaeT, q-ro crapaHHe 3JieMeHTa 2 BbinojiHeHo nojiHocTbio mjim *ito 
crapaHHe 3JieMeHTa 2 He 3aBepnieHo. ripw B03BpaTe k mary 2, Kor^a 6mt peracrpa 

COOTBeTCTByiOmeH HH^OpMaiJMOHHOH IHHHbl paBeH "1", K IUHHe ^aHHbix 

npMKJiaAbiBaeTCH Heo6xoAHMoe rjix crapaHHa Hanp^eHHe (HanpHMep, 5 B). 
ripouecc npoBepKH crapaHHsi saKaH^HBaeTcs, Kor^a noTeHuwaji cooTBeTcrsyiomero 
6wTa peracTpa CTaHer paseH 0 (HanpwMep, OB) h Kor^a Bee 6htm peracTpa CTaHyT 
paBHbIMM Hyjno (0). 
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Bo BpeMs 3am*CM b smeviKy HHc^opwauMH Ha mare 1 3anHcaHHbii* 6ht 

MH(J)OpMaUHM 6y^eT HHBepCHbIM no OTHOnieHHK) k cooTBeTCTByiomeMy 3HaqeHHK> 

6mt3 peracrpa. Mmmh cjiOBaMH, Hajiw^He b peracTpe bo BpeMM BbinojmeHHs ruara 1 
6MTa {0, 1} 03Ha^aeT, ^to b s^eincy 1 3anwcaHa "1", a b SMeiiKy 2 3anHcaH "0". B 
AajibHewmeM nocne BbinojiHeHHs mara 2 npn nojiHOH 3anwcH b s^eiiKy HHcfcopMam™ 
"1" HH(J)opMauH^ Ha Bxofle cooTBeTCTByion^ero 6ma peracrpa 6yAeT paBHa "0". Ecjih 
Ha mare 1 cooTBeTcroyiomHH 6ht peracTpa 6yAeT paBeH "1", to Ha MHc^opMaijHOHHOH 
mime, xaK npw crapaHHH, co3AaeTCsi cooTBeTCTByiomHH noTeHUHa.n (HanpHMep, 0 B), 
a ecjiH 6ht peracrpa paBeH "0", to k 3toh nume npHKJiaAbisaiOT Bbicoxoe 
HanpaxeHHe (HanpHMep, 5 B). OnepaijH* kohtpoji* 3anwcH 3aKaH^HBaeTC5i, xor^a 
Bee 6h™ peracrpa 6y^yT paBHbi "0". 
BoceMHaziuaTbiH BapnaHT 

ripHHUHn pa6ora ycTpoiicTBa, BbinojmeHHoro corjiacHO BoceMHaAuaTOMy 
sapnaHTy, noxa3aH Ha 4>hi\ 37. 

B 3tom sapwaHTe nposepKa crapaHHs He BbinojmsieTCH j\nsi Ka^cAoro 6nTa, a 
Uhkji crapaHHH CMHTaeTCM 3aBepmeHHbiM nojiHOCTbio, KorAa noporoBoe 3Ha^eHne rjisi 
Bcex H^eeK, b KOTopbix aoji^ho 6bm> BbinojmeHo crapaHHe, CTaHeT MeHbme 
3aAaHHoro noporoBoro HanpsxeHHS. llpn TaxoM cnoco6e crapaHH5i Ha mare 2 
Hanpa^eHne crapaHHH noAaercsi Ha Bee Bbi6paHHbie si*ieHKH. KoHTpo/ib KaacAoro 6nTa 

npH 3TOM He SBJISeTCS Heo6xOA«MbIM, H nOSTOMy 3TOT CnOCo6 OTJIH^iaeTCH 

OTHOCHTejibHow npocTOTOH. Bo H36eacaHHe ^pesMepHoro crapaHHs Ha a^eiiKH 
Heo6xoAHMo noAasaTb CTa6HJibHoe HanpaxeHHe. ripuMeHHTe^bHo k caMon sqeiiKe 
CTHpaHHe 03Ha^qaeT HH}KeKUHio 3JieKTponoB, h no3TOMy a^ih OKOH^aHHa UHKjia rji* 
Bcex H^eeK, b kotopmx npoBOAKTca crapaHHe, Ha hhx Tpe6yeTc^ co3Aan> noTeHijHaji 
6o;ibiiie 3aAaHHoro noporoBoro HanpsaceHHsi. Ilpn TaKOM cnoco6e npaKraqecKH bo 
Bcex smeihcax, Ha kotopmx noTeHunaji npeBbimaeT noporoBoe HanpsraceHHe, npn 
noBTopHOM crapaHHH npoHcxoAHT CHH^ceHne 3JieKTpw^ecKoro Toxa, mto no3BOJineT 
cyn^ecTBeHHo yMeHbmwTb noTpe6jieHHe Toxa bo BpeMH onepaiiHH crapaHHsi. 
ZLeB^THaAuaTbiH sapHaHT 

JteBaTHaAuaTbiii BapnaHT BbinojiHeHHH npeA^iaraeMoro b H3o6peTeHHs 
ycTpoiicTBa noKa3aH Ha c£>hi\ 38 h 39. 
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CrpyKTypa smenxH naMara b stom BapnaHTe Taxas >xe, xax m b ceMHa/maTOM 
BapHaHTe. IIommmo BbinojiHeHMM onepauMM npoBepxw 3anHcw h crapaHHsi, 3tot 
BapnaHT TaKxe OTjiMMaeTcsi BbinojmeHHeM bo Bpewa xpaHeHHs MHcJjopMaixMM 
onepauwH pereHepauHH. Kax yica3aHo b onwcaHHH nepBoro BapwaHTa, b sqefixe 
naM^TO bo speMs 3anwcM HH^opMauHH npn He6ojibmoM xo/iH^ecTse coxpaHseMbix 
3JieKTpoHOB c 6ojibmoH Bepo^THOCTbio B03HHKaiOT sbjichmm -rana TenjioBoro 
B036y>xAeHM m TVHHe^bHoro 3cjxf>exTa. To >xe caMoe othochtcs h k xpaHeHHio 
MH4)opMauHH, mto sBjiseTcs npw^MHOM HeycTOM^HBOM pa6o™ smefixH npn xpaHeHMM 

HH^OpMaUHH. OflHaKO M3BeCTHbIM CnOCo6 CTa6MJlH3am^H XpaHeHHH HHCf)OpMaUHH 

yBejiM^eHHeM mnnmHBj (hjih yBejiH^eHHeM nrapHHbi noTeHijHajibHoro 6aptepa) 
M30JiHpyion;eM njieHxw Meacay o6jiacTbio Hcroxa h o6^acTbio, r^e xpaHaTcs 
ajieKTpuxiecKHe 3ap5ww, He SBJiseTCs onraMajibHHM, t.x. BpeM* 3anHCH npw 3tom 
cymecTBeHHo B03pacTaeT. ripeA-naraeMoe nojiynpoBOAHHxoBoe sanoMHHaiomee 

yCTpOHCTBO OTJIM^aeTCH BblCOKOM CKOpOCTbK) 3aiIHCH H CTHpaHHS, TaXOM >xe xax B 

6;ioxax c£ui3iii-naM5rra, oflHaxo, Bbinojimis onepaijuio BOccTaHOBjieHM^ bo BpeMs 
xpaHeHH^ HH(J)opMau,HM , Morao o6ecne*iHTb OAHOBpeMeHHo h bmcokhc cxopocra 
3anHCH h crapaHM^ h ycTOM^HBoe xpaHeHwe HH(J>opMauHH. KpoMe Toro, 
npHMeHHTejibHO x ,U3ynB, xoTopbie mHpoxo Hcnojib3yK)TC^ xax SHeprosaBHCHMasi 
naMm c BbicoxMM ypoBHeM MHTerpauHH, npeAJiaraeMbiH 3anoMHHaiomHH 3/ieMeHT 
Mo^ceT 6biTb BbinojiHeH H3 oahom s^efixH Ha ocHOBe oahoto TpaH3ncTopa, vto 
no3BOJi^eT C03AaTb 3JieMeHT naMara c npocroH CTpyxTypow h bhcokoh creneHbio 
HHTerpauHH. 

CxeMa ycTpOHCTBa corjiacHo 3T0My BapnaHTy noxa3aHa Ha 4)hi\ 38. B 3tom 
BapnaHTe, b otjimmhc ot ceMHaAuaToro BapnaHTa, npeAycMOTpeHo Hcnojib30Bamie 
AByx TunoB perHcrpoB. riocjieAOBaTejibHOCTb 3Tanos pereHepaijHH HH^opMamiH 
noxasaHa Ha 39. Tax *e, xax h b mecraaAuaTOM BapnaHTe, b 3tom BapwaHTe 
npeAycMOTpeHo Hcnoiib30BaHHe qerapex CMeacHbix 3JieMeHT0B naMsra. 
IlocjieAOBaTejibHOCTb onepauHH c^HTbiBaHHH, crapaHHH h 3anHCH cooTBeTCTByer 
ceMHaAi-iaTOMy BapnaHTy BbinojmeHHH H3o6peTeHM5i, h Bee onepamw nocneAOBaTenb- 
ho noBTopsnoTca npM Bbi6ope cjioBapHbix idhh. #aHHbie co caoBapHbix hihh 
c^HTbmaiOT h coxpaH^iOT b peracrpe 1. B a^hhom BapnaHTe xa^Abiii 6ht 

HHC|30pMaUHH XpaHHTC^ B perMCTpe 1 B HHBCpTHpOBaHHOM BMAC HO OTHOUieHHK) X 
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MH(J)opMauMH s^efixH naMsrra. Ilocjie 3Toro BbinoiiH^eTCM onepamisi crapaHHsi. 
onHcaHHaa Bbiuae ceMHa^uaToro BapnaHTa BbinojiHeHns* H3o6peTeHHH. Bo BpeMs 
onepauHM CTwpaHiLH AaHHbie, c^HTa hh m c H3 perwcrpa 2, TepaKyrcfl, mto onpcaejisieT 
Heo6xoAHMocTb nonroTOBKH peracrpa 2. AaHHbie H3 perwcrpa 1 eme pa3 
nepenwcbiBaiOTCs b siHeHxy naMara. Bee 3th onepauHH nocjieAOBaTejibHo 
noBTop^iOTca npw nepexjno^eHHH cnoBapHbix ujmh. YcTOHqiiBoe xpaHeHHe 
MHcjDopMauMH o6ecneMHBaeTC5J TeM, ^to nepnoA onepauwH pereHepaunn cyuxecTBeHHo 
MeHbme cpe#Hero BpeMeHH, b Te^eHne KOToporo npowexoAHT noTeps xpaHsmeHcs b 
naMa ™ HH(J)opMaiiHn. PeracTp 1 hjih perHCTp 2 Hcno./ib3yiOTC5! j\ji<a npoBepxH 
onepauHH crapaHH* h 3airacH. Ilpn 3tom npa BpeMeHHOM xpaHeHHH HH(f>opMariHH 
peracTpa 1 b peracrpe 2 mo>kho CTepeTb HH(J>opMaijnK) b peracrpe 1. no oxotrqaHHB 
onepauHH crapaHnsi m nocne nepe3airacn HHc^opMamiH «3 perHCTpa 2 b peracrp 1 
BbinojiHsieTcs onepaijusi 3anwcH. Oneparu™ 3anHCM, crapaHHa m cqi-rrbiBaHHs 
BbinojiHHiOTca aHaiiora^Ho ceMHaAuaTOMy BapnaHTy. ripw stom OAHaxo b oiiepaiiHio 
c™TbiBaHM Heo6xoAHMO BHec™ xoppexraBbi, nocxojibxy b AaHHOM cjiyqae RJISI 
noBbimeHHH 6biCTpoAeiicTBH5i npw BbinojiHeHHH onepauHH crapaHna h 3ai™cH nrapHHa 
o6iiac™ noTeHUHajibHoro 6apbepa *ura Bbiccrra noTeHunajibHoro 6apbepa Me^y 
o6jiacTbK> 3axBaTa 3;iexTpHMecxoro 3ap*Aa h bhclohumm o6jiacraMH AOJraHa 6biTb 
yMeHbmeHa. ripn 3tom bo BpeMs onepa^n c^HTbisaHHsi coxpaHeHHas HH(f>opMauH5i b 
naM^ra 6yAeT noTepsma, h no3TOMy c ijcnbio npeAOTBpaTHTb TaKyK) noTepio 
HH(j)opMauHH ee Heo6xoAHMo nepe3am*cbiBaTb. IlocjieAOBaTejibHOCTb Taxoii onepamoa 
Taxan ace, xax h a^s onepamiH pereHepauHH, a eAHHCTBeHHoe otjihmhc coctomt b 
tom, q-ro CHHTaHHasr HH4)opMaijH«a nepeAae-rca bo BHeniHee ycrpoiicTBo. Taxoii xe 
cnoco6 Hcnojib3yeTC!a m b Apyrax sapnaHTax, BbinojmsnoiUHx onepaijHK) 
pereHepaijHH. 

JtBaauaTbiH BapnaHT 

flBaAuaTbiH BapnaHT BbinojraeHHs npeA-naraeMoro b H3o6peTeHHM ycrpoHCTBa 
noKa3aH Ha (J)hi\ 40 h 41. Ejiox-cxeMa 3Toro ycrpoHCTBa noxasaHa Ha cJ)hi\ 40. 
nocjieAosaTejibHocTb BbinojiHeHHH oneparura pereHepauHH noxasaHa Ha 4>Hr. 41. 

3tot BapnaHT OTJiHqaeTC* ot AeBsrrHaAuaToro tcm, ^to npn BbinojiHeHHM 
onepaijHH npoBepxn crapaHH^ He BbinojiHaeTc^ win xa^Aoro 6ht3, h onepaun^ 
CTHpaHna 3aBepmaeTca, xorAa bo scex sraeiixax, HHcJjopMami^ b xoTopwx AOJi^cHa 
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6biTb crepTa. HanpsoKeHHe CTaHeT Hnace 3aAaHHoro noporoBoro Hanpa>KeHH5J. Bo Bcex 
Apyrax OTHomeHHsix 3tot BapnanT aHajiorMMeH AeBSTHaAuaTOMy BapHaHTy m 
OTJiHqaeTca TeM, *rro b hcm He Tpe6yeTcs HMeTb perncrp Ha Ka>KAOH HHcj}opMau.MOH - 
hom rowHe bo BpeMH onepauHH crapaHHs, nocxojibxy nposepxa crapaHHs He 
BbinojiHsieTc^ Rjin Ka^oro OHTa, a Tax>xe TeM, mto b hcm He Tpe6yeTC5i btopoh 
perncrp. 

UsaauaTb nepsbiH BapnaHT 

BjiOK-cxeMa HBaAUaTb nepsoro BapwaHTa BbinojmeHHsi H3o6peTeHHs noxa3aHa 
Ha (J)Hr. 42. 

OTJiHwrejibHas oco6eHHOCTb 3toto BapnaHTa coctoht b tom, qTO b oahoh 
s^eiixe coxpaHHeTCH 6ojibme oahoto 6wTa HH^opMauHH (MHoro3Ha^Hoe xpaHeHHe 
HHc£>opMaijHH) . Orpyicrypa a^eMeHTa naMara b 3tom BapnaHTe Taxaa ace, xax h b 
mecraaAuaTOM BapHairre. 

Ha 4>Hr. 43 noxa3aHa 3xcnepHMeHTajibHasi xapaxTepncraxa 6jioxa sraeex no 
3TOMy BapHaHTy BHnojmeHHa H3o6peTeHH5i. Ha rpacf>Hxe noxasaHO H3MeHeHHe 
3JiexTpH*iecxoro Toxa b HHc|)opMai^ioHHOH mHHe bo BpeMeHH npn Hanps>KeHHH Ha 
uiHHe HCToxa OB, Ha HHc^opMauHOHHOH mHHe 2 B h Ha cjiOBapnoH mHHe 9 B. ripH 
He6ojibmoM yBejiH^eiraH 3JiexTpH*iecxoro noTeHxjHajia Ha cnoBapHoii mHHe HH^xexixHa 
anexTpoHOB 3aMeA-nseTC5i, ^to ynpomaeT npouecc H3MepeHH5i H3MeHeHHH Toxa bo 
BpeMeHH. H3 rpacf)Hxa bhaho, ^to npn eAHHH^HOM HaxonjieHHH 3JiexTpoHOB b 
o6^acra xpaHeHH5i b noporoBOM Hanpa^ceHHH nponcxoA^T H3MeHeHHsi, CBsi3aHHbie c 
pacceHBaHneM vurn AHcnepcneH, h 3JiexTpHMecxHH tox H3MeH5ieTC5i CTyneH^aTo. 
KaacAOMy noporoBOMy 3Ha^eHHK> cooTBeTCTByeT pa3Has HH(J>opMauui5i , hto Ae^iaeT 
bo3mo^hwm MHoro3Ha^Hoe xpaHeHHe HH(})opMauHH. HanpHMep, coctoshhio, npn 
xotopom HaxonjieH oahh 3/iexTpoH, cooTBeTCTByeT HHcfropMaijHsi "0, 0", AByM 
riaxonjieHHbiM 3JiexTpoHaM cooTBeTCTByeT HH(J)opMaijH5i "0, 1", TpeM HaxonjieHHbiM 
ajiexTpoHaM cooTBeTCTByeT HH^opMauHH "1, 0", a ^eTbipeM HaxonjieHHbiM 

3/ieXTpOHaM COOTBeTCTByeT HH4)OpMaUHH "1, 1", tTTO 03Ha^aeT B03MO)KHOCTb 

xpaHeHHsi AByx 6htob. 3tot BapnaHT H3o6peTeHH5i OTJinqaeTcs npocTOH 

HAeHTHC|)HXaUHeH COCTOflHH5I no CpaBHeHHK) C yCTpOHCTBaMH C MHOr03Ha^HbIM 

xpaHeHHeM, HH<}x>pMauH5i b xoTopwx onpeAeji^eTca nocjieAOsaTejibHbiM cpaBHeHHeM 
xapaxTepHCTHx. CTpyxTypa 3anoMHHaiomero ycrpoiicTBa b 3tom BapHaHTe 
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H3o6peTeHHsi aHajioratma crpyxType AeBsiTHaAuaToro BapMaHTa w cnyiH^aeTc* tcm, 

MTO perMCTpbl, COOTBeTCTByiOmHe KaxCflOH M3 CilOBapHMX IXIMH, HMdOT 6oiibiuoe 

KOJiHqecTBo 6mtob. a Taxxe HanpaaceHHeM h BpeMeHHbiMH xapaxTepHcraxaMH npw 
BbinojiHeHHM onepauHii 3anHCM h cwrbiBaHH*. B 3tom BapMaHTe H3o6peTeHH2 3axBaT 
OAHoro 3/ieKTpoHa cooTBeTCTByeT HaxooneHHio oahoh m3ctm HH^opMauHH, ho, xax 
y>xe HeoAHOKpaTHO ynoMHHajiocb, npn 3axBaTe h y^ajieHHH 3JiexTpoHOB nponcxoAST 
BepoOTHOCTHbie npoueccbi, KOTopbie Bbi3biBaiOT nosBJieHHe Hecra6HjibHocra h c6oeB b 
pa6oTe naM^™ h yxy^maiOT ee xapaxTepHCTHXH b ^acTM 3anncH h crapaHHs 
MHcJ)opiviaixnH. Ha noBbimeHHe CTa6njii,Hoc™ xpaHeHHM MH^opiviauMH b naM^ra 
3(}x})eKTHBHo BjiH^eT Bbino-raeHHe onepauHH pereHepaimH HHc}x>pMamdH m 
BbinojiHeHMe onepaunH npoBepxn npn 3anHCH h CTHpaHMM. 3anwcb MHoro3Ha*moH 

MHCjDOpMaUHH OCymeCTBJI^eTC^ H3MeHeHHeM BpeMeHM 3anHCH (AJIHTeJlbHOCTH xa^KAoro 

HMnyjibca 3anHCH hjih hx cyMMbi). BpeMH 3anHCH xapaxTepH3ye*rc5i BejiHTOHofi, 
nponopuHOHajibHOH ^jiMTejibHOCTH 3anwcH. KaK h b inecTHawaTOM BapHaHTe, o6;iacTb 
xpaHeHH^ b 3tom ycrpoficTBe HMeeT He6ojibinne pa3Mepw, a hh^kcxijhsi o^Horo 
3JiexTpoHa BjiH^eT Ha BeposrrHocrb HH^cexuHH c^e^yiomero 3/iexTpoHa, OAHaxo 
cjDyHKUH^, onHCbiBaiomafl 3tot 3(}x£>exT OTHOCHTejibHo *mcjia saxBa^eHHbix 

3JieKTpOHOB HMeeT BHA 3KCI!OHCHTbI . Bbl6opO^HOH 3anMCH HH^OpMaUHH 

npeOTO^THTejibHO VBejinqMBaTb kojih^cctbo 3HaqeHHH Hanpa^ceHM^ 3anncH, a He 
BpeMH 3anHCH. Hanps;aceHHe 3anncH MeHseTCsi nponopuHOH&nbHO, t.x. npw HHxexmra 
3^eKTpoHOB noA AewcTBHeM Hanpa^ceHHsi ot BHemHero HCTo^HHKa rjix crapaHH* 
HHct>opMauHH TOJibxo H3MeHCHneM noTeHm*ajia b o6jiacTH 3axsaTa 3ap^AOB 
cymecTByeT 6oiibmaa b ep osith ocn> Toro, ^to cjieAyJonu™ 3jiexTpoH Gy^eT 
HH^cexTMpoBaH Ha npeAHflymHih Heo6xoAHMO OTMeraTb, mo rjix 3Toro mo>kho 
OAHOBpeMeHHo Hcnojib30BaTb pa3JiH^Hbie MeTOfl H3MeHeHHM HanpH^eHwa 3anwcH m 
MeTOA H3MeHeHM BpeMeHH 3anHCH. JXjisl BbinojiHeHH^ onepauHH c^HTbmaHHM b 3tom 
cjiy^ae H3-3a 6ojibinoro xo/iH^ecTBa c^HTbisaeMbix coctoshhh Tpe6yeTcn 
Hcnoiib30BaTb reHepaTop onopHoro HanpsaceHHs. B MHoro3Ha^HOM 3anoMHHaiomeM 
yCTpoiiCTBe A-n^ BbinojiHeHHJi onepauHH xohtpojih hjih onepauwH pereHepauwH 
MHoro3Ha^HOH HHcjDopMauHH Tpe6yeTc^ Tax^xe HMerb cooTBeTCTByiomHe ycTpoiicTBa 
RJin xpaHeHH^ MHoacecTBa 3Ha^eHHM MH(J)opMauHM. 



- 52 - 

YcTOHMMBaa pa6oTa 3anoMHHaiomero ycrponcTBa o6ecneMHBaeTC5! 6ojibmMM 

KOJIHMeCTBOM HaKOOneHHblX 3/ieKTpOHOB (eCJIM, HanpMMep, 1151Tb 3JieKTpOHOB 
C O OTB 6TCTB y K>T COBna^eHHK) HH(f)OpMamiH), KOTOpbie 60Jiee 3C|)(J)eKTMBHO 

xapaxTepM3yK)T 3anMCbiBaeMyK> HH^opMauHK), qeM oahh 3JieicTpoH. Efpn 3tom 
CTpyxTypa naMsiTH h nooieAOBaTejibHOcrb onepaijHM ocraiOTcs! tskhmh ace. 

YCTpOHCTBO naM^TH, B KOTOpOM XpaHeHHe HHCjjOpMaiJHH OCy^eCTBJIMeTCSI 6o/IbmHM 
KOJIHqeCTBOM 3JieKTpOHOB, OTJIH^aeTCH MeHbmeM no CpaBHCHHK) C yCTpOHCTBOM , 
MCnOJIb3yK)mHM JU1X XpaHeHHH OAHH 3JieKTpOH, BepOSTHOCTbK) B03HHKH0BCHH5I 

yKa3aHHbix Bbiiue HBJieHiiH m 6ojiee ycTonqMBoii pa6oTOH. npn 3tom H3MeH5noTC5i b 
Jiymuyio CTopoHy n Apyrne xapaicrepHCTHKH ycrponcTBa, b ^acTHocra yAJiHHseTCsi 
Uhkji onepaijHH pereHepauHH h CHHacaeTCs noTpe6jisieMbiM tok. 
ZlBaauaTb btopoh BapnaHT 

Onepaijns pereHepauHH a-Jis AsaAuaTb BToporo BapwaHTa BbinojiHeHH* 
H3o6peTeHMH noxa3aHa Ha c})Hr. 44. 

3tot BapnaHT OTJiwqaeTcs tcm, ^to onepaijHK) pereHepauHH BbinoJiHsiOT bo 
speMH xpaHeHHsi HH(£>opMamra, a nposepKy crapaHHsi/sanHCH He npon3BOA5n\ 
OrpyxTypa 3Toro 3JieMeHTa naMara Taxas ace, KaK h b ABaAuaTb btopom BapnaHTe, 
o^Haxo KpeMHHeBbie xpHcraji;iHqecxHe Macraijbi b o6jiac™ xpaHemis HMeioT pa3Mep 
oko^o 4 hm. IlpH onepauHH 3anHCH h HH>xexijHH OAHoro 3JiexTpoHa b OAHy Taxyio 
KpHCTan/iH^ecKyio qacrauy BepoaraocTb HHacexuHH bo BTopyio xpHCTajuiH*iecxyio 
qacrauy cymecTBeHHo CHHacaeTcs. BpeMa, Tpe6yeMoe rjisi HH>xexLtf<iH BToporo 
3JieKTpoHa, HaMHoro 6ojibnje BpeMeHH, Heo6xoAHMoro ajih HHacexijHH nepBoro 
3jiexTpoHa. rio3TOMy HanpsaceHHe 3anHCH Tpe6yeTC5i noAAepacHBaTb AOCTaTO*iHO 
flOJiro b Te^eHHe BpeMeHH, xoTopoe 6ojibme cpeAHero speMeHH HHacexunn oahoix> 
3JieKTpoHa, a c y^eTOM HeKOToporo BepoaraocTHoro otxjiohchhsi 3to speMsi, xpoMe 
Toro, AOJiacHo 6biTb MeHbme, ^eM cpeflHee BpeMs, Heo6xoAHMoe HHacexijHH Asyx 
3iieKTpoHOB. CjieAOBaTejibHO, 3tot BapnaHT o6ecne^MBaeT ycTOH^Hsoe xpaHeHHe 
HH^opMauHH, h npn xpaHeHHH OAHoro 6nTa b 3anoMHHaioineM 3JieMeHTe vum npH 
MHoroypoBHesoM xpaHeHHH AaHHbix b BHAe 6ojibinoro xojiHMecrBa 6htob b oahoh 
srqeiixe He Tpe6yeTC5i BbinojiH5m> onepauHH npoBepxn. 

Hnace onncaHbi oTAe/ibHbie npHMepw nepHcJjepHHHbix cxeM c He6ojibmoH 
njiou^aAbio noBepxHocTH, Koropwe pa6oTaK)T c He6ojibmHMH 3JiexTpH*iecxHMH 
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3apsmaMH, HMeiOT hh3khh ypoBeHb myMa h Haw6ojiee npwroAHbi j\j\<a Hcnojib30BaHHs 

C 0AH03JieKTp0HHbI\m SilOKaMM naMMTH, M y BCTBHTeJI bH bl M H K B03ACMCTBMK) IDVMa, a 

Tax^ce cnoco6bi HsroTOBJieHns TaKHx nepM^epHHHbix cxeM, HMeK>mwx.Tpe6yeMbie 
xapaKTepwcTHKM h He6ojibiuyio njiomaAb-noBepxHOc™, KOTopwe no3BOJi5noT co3AaTb 
HHTerpnpoBaHHbie 3anoMHHaiomHe ajieMeHTbi c bmcokom ereneHbio HHTerpaiuiH, 
cooTBeTCTByiomMe BapwaHTaM BbinojraeHMa H3o6peTeHHsi c ABaAuaTb TpeTbero no 
ABaflijaTb nnxbiH. 

YcnoBHoe o6o3HaqeHHe 3/ieMeHTOB 3thx ycrpoiiCTB noKa3aHO Ha cf>Hr. 45. Bo 
Bcex 3thx ycTpOHCTBax jyisi Toro, wo6bi oiyiHRHTb hx ot o6bmHoro nojieBoro 
TpaH3ncTopa , o6jiacrb 3axBaTa sjieKTpuqecxoro 3apsAa H3o6pa)*ceHa ^epHOH to^koh, 
noKa3aHHOH Ha cxeMe noJiynpoBOAHnxoBoro 3JieMeHTa naM5rrn, H3o6pa^<eHHoro Ha 
cJ)Hr. 45. 

ZtBaiiuaTb TpeTHH BapnaHT 

CxeMa nojiyrrpoBOAHHKOBoro 3anoMHHaiomero ycTpoiiCTBa corjiacHO jiBajmarb 
TpeTbeMy BapwaHTv BbinojmeHHH H3o6peTeHH5i h rpa(J)HKM, HJuirocrpMpyioiaHe 
onepaijHH cwrbiBaHHs, crapaHHa h 3anHCH, noKa3aHbi Ha (J)nr. 46-49. 

ripHH^nHajibHa^ cxeMbi 3Toro BapnaHTa noxa3aHa Ha (J>hi\ 47. Ha 4)wr. 46 rjiz 
npocTOTbi noxa3aHa TOJibxo o^Ha napa HH^opMauwoHHbix iiihh, xotsi Ha npaKTmce b 
nojiynpoBOflHHKOBOM 3anoMHHaioiAeM ycrpoiiCTBe HMeeTCs mhoto TaKHx hihh, 
pacnojio^ceHHbix, xax noxa3aHO Ha ^epTeace, p^aom npyr c flpyroM. IloKa3aHHbie Ha 
4)nr. 46 3;ieMeHTbi MM1, MM2, MM3, MM4 o6pa3yiOT MHorocjiOHHyio MaTpHijy 
naMHTH h pacno.no)KeHbi b ee BepxHux h hhschhx cjiosx. MOn-TpaH3Hcrop M3 h 
MOIl-TpaH3HCTop M4 npeACTasjiHioT co6oh MOn-TpaH3Hcropbi Bbi6opxn 
JioxajibHbix HH(f)opMauHOHHbix hihh. MM1, MM3 npeflcraBjiaiOT co6oh 
3anoMHHaiomHe 3JieMeHTbi HHacHero cjiosi h coeAHHeHbi b hh^chcm cjioe c jioxajibHOH 

HH^OpMaUHOHHOH D3HHOH LDL. MM2, MM4 flBJISHOTCSt 3anOMHHaiOH^HMM 

3jieMeHTaMH BepxHero cnoa h coeAHHeHbi B BepxHeM cnoe c jioxajibHbiMH 
HHcJ)opMauHOHHbiMH mHHaMH LDU. IIlHHa HCToxa BbinojmeHa o6meii a-hh BepXHHX H 

HH^KHHX 3/ieMeHTOB . UlHHa LDL COeAHHeHa C JIOKaJIbHOH HH(f)OpMaiXHOHHOH IBHHOM 

Dl Mepe3 TpaH3HCTop M3. IllHHa LDU coeAHHeHa c jioxajibHoii HH<£opMamiOHHOM 
rnHHoii Dl ^epe3 TpaH3HCTop M4. Tpynna H3 MaTpHijbi 3anoMHHaiomHx 3/ieMeHTOB. h 
MOIl-TpaH3MCTopa Bbi6opKH jioxajibHbix HH^opMai^iOHHbix hihh b AajibHeiiiiieM 
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Ha3biBae*rc5i 6;ioxom naMsra. B ycrpoHCTBe HMeiOTca Tax>xe o6mne MH<£opMauHOHHbie 
uiMHbi D2h Dl. Ha MHcfropMauHOHHoii inwHe D2 pacncuioaceH BcnoMoraTe/ibHbiH 6jiox 
nansTM, cocTOMmHfi H3 BcnoMoraTejibHbix 3anoMHHaiomHx 3jieMeHTOB DMM1, 
DMM2, DMM3, DMM4 m MOIl-TpaH3HCTopoB Ml h M2 Bbi6opxH jioxanbHOM 

HH(f)OpMai^HOHHOH DUHHbl, KOTOpbie COC^HHeHbl C ApyFMMH 3JieMeHTaMH cxeMbi Tax 
>xe, xax M OCHOBHOM 6jiok naMSITH. 

BpeMeHHbie juiarpaMMbi, HjmiocTpHpyionjHe pa6oTy cxeMbi, noxa3aHbi Ha cfmr. 
48 h 49. J\j\sl pa3psAKH 3T hx cxeM Ha o6iqHe HHcfropMaijHOHHbie iukhm Dl h D2 
Mcnojib3yK)TC5i M0n-TpaH3HCTopbi M5 h M6 npeflBapHTejibHoro pa3psma. KpoMe 
Toro, 3th o6mHe MH(J)opMauHOHHbie mHHbi Dl h D2 coeAMHeHbi ^epe3 MOII- 

TpaH3MCTOpbI M7 M M8 C yCHJIHTe/IHMH CMHTblBaHH^ (AM$(J)epeHUHajIbHbIMH 
yCMJIHTeJISIMH), COCTOMmHMH H3 TpaH3HCTOpOB M13, M14, M15, Ml 6. 

fljis pa6oTbi ycHJiHTejien CTHTbiBaHHH ohh *iepe3 TpaH3ncropbi Mil, Ml 2 

COeAHH5IK)TC5? C HCTO^HHKOM IIMTaHHH. fljIS pa3pSflXH yCHJIHTCJieH C^HTblBaHHS OHM 

coe^HHeHbi c AByx ctopoh c niHHaMH D3 h D4 BBOAa/BbiBOAa Mepe3 MOI1- 

TpaH3HCTOpbI M9 H M10. 

Hime onHcaHbi onepauHH c*n*TbiBaHH5i, crapaHHs m 3anHCM, Bbino^iH^eMbie 
npeAiio^ceHHbiM b stom BapwaHTe y ctpomgtbom . 3to ycrpoHCTBO OTJiH^aeTca TeM, ^to 
*iTeHHe h 3anwcb ocymeerBJisnoTCs nepexjiio^eHHeM BepxHero h HH^cHero 
3anoMHHaiomHX ajieMeHTOB. KpoMe Toro, b npwBefleHHOM nn^ce onncaHHH bhcokhh 
ypoBeHb noporoBoro HanpsuxeHHs 3anoMHHaiojnero ajieMeHTa BepxHeH o6jiacra 
o6o3Ha*ieH xax "1", a hh3xhh ypoBeHb noporoBoro Hanp5DKeHHH o6o3HaqeH xax "0". 
KpoMe Toro, BbicoxoMy yposHio cooTBeTCTByeT Taxace JiorHMecxaa "1", a HH3xoMy 
ypoBHio cooTBeTCTByeT jiora^ecxHii "0". ripn Heo6xoflHMocra jiorH^ecxne ypoBHH h 
noporoBbie HanpaaceHHH MoryT 6bin>, xax o^cbhaho, HHBeprapoBaHbi. 

JXo paccMOTpeHH5i oco6eHHocTeii pa6oTbi cxeMbi, noxa3aHHofi Ha $nr. 47, 
noHCH5ieTCJi, xaxMM o6pa30M mchaiotcsi HanpsaceHHs, npHJioaceHHbie x 
3anoMMHaiomHM a^eMeHTaM npn BbinojmeHHH onepaimii 3anwcH h crapaHHH. 

Rjisi onepauHH c*iHTbiBaHH5i Ha sweiixy naMsira, xcrropasi npeAHa3Ha^eHa /yiH 
CMMTbiBaHHa (b ^aHHOM cnyqae HMeiixa MM1) h Ha jioxajibHyio HH^opMauHOHHyK) 
inMHy cooTBeTCTByiomero BcnoMoraTejibHoro 3JieMeHTa (b 3tom CJiy^ae DMM1), 
noflaercsi HanpsaceHne npeflBapHTejibHoro 3apafla (HanpHMep, 2,5 B), a x cjiosapHqw 



- 55 - 

LUMHe (Wl) h LUHHe (DWl) BcnoMoraTejibHoro 3JieMeHTa naMSTH noAaeTca 
Hanp^^eHHe cqnTbiBaHHsi (HanpHMep, 2,5 B), b pe3yjibTaTe qero nponcxoAHT 
BKiiioqeHMe MM1 h MM2 h pa3psAKa jioxajibHoii HHc£>opMauHOHHOH hihhm (LDL) m 
/iOKajibHOM BcnoMoraTejibHOM HH(jx)pMauHOHHOH niMHbi (DLDL). Ha BcnoMoraTeyib- 
hom 3anoMHHaiomeM 3,/ieMeHTe DMM1 3apaHee ycTaHOBjieHo coctoshhc c noporoBbiM 
Hanp^eHweM b HHTepBajie ot "1" h "0". Ilo3TOMy, Kor^a b MM1 AaHHbie paBHbi 
"0", HanpsnxeHHe Ha LDL 6bicrpo yMeHbmaeTca, a xor^a 3th AaHHbie paBHbi "1", 
Hanpsi^ceHHe 6biCTpo yMeHbiuaeTCsi Ha DLDL, b pe3yjibTaTe ^ero Ha LDL 
noAAep^cHBaeTCsi Bbicoxoe HanpsDxeHne. 

ripw BbinojiHeHHH onepaitfra crapaHHa HanpsxeHne Ha BepxHHx LDL h hhmhx 

LDU HH(J)OpMaUHOHHbIX HIHHaX H HIHHe S HCTOKa COOTBeTCTByeT BblCOKOMy ypOBHKD 

(HanpwMep, 5 B), npH 3tom k crcoBapHOH niHHe Wl npiuioxeHO HanpsraeHHe 
crapaHH^ (HanpHMep -10 B), b pe3yjibTaTe qero nponcxoAHT naAeHne noporoBbix 
Hanp9)KeHHH bo Bcex 3anoMHHaiomHx 3JieMeHTax. 

IlpM Bbino/iHeHHH onepauHH 3anncH Ha inHHe (S) ncroxa ycraHOBjieH bmcokhh 
ypoBeHb HanpsmeHns (HanpHMep, 5 B), Ha jioxajibHOH HHC^opMaijHOHHOH mHHe LDL 
3anoMHHaioiuero a^eMeHTa (b AaHHOM cjiyqae MM1), b xotopom AOjraHa 6biTb 
3anwcaHa "1", yeraHOBJieHO HanpsraceHHe 0 B, a Ha jioxa/ibHyio HH(£opMauHOHHyio 
niHHy LDU 3anoMHHaiomero 3;ieMeHTa (b AaHHOM cjiy^ae MM2), b kotopmh aojhkch 
6biTb 3anHcaH "0", noAaeTca Bbicoxoe Hanp^eHne (HanpHMep, 5 B) h Ha 
cjiOBapHyio niHHy Wl noAaerca Hanpn^ceHHe 3anncH (HanpHMep, 15 B). IlpH 

npHJlO^KeHHH K CJlOBapHbIM HIHHaM H HIHHaM AaHHbix MM1 HanpHMCeHHH 15 B 

noporoBoe Hanps^emie B03pacraeT. Taxoii npouecc nponcxoAHT npn 3anncH "1". 

IlpH npHJIOXeHHH K HH(J)OpMaUHOHHbIM HIHHaM, CJIOBapHbIM HIHHaM, HIHHaM HCTOKa H 

CiioBapHbiM niHHaM MM2 HanpaxeHH5i 10 B He nponcxoAHT noBbinieHHsi noporoBoro 
HanpsDxeHHsi. Taxofi npoijecc nponcxoAHT npn 3anncH "0". 

B npHBeAeHHOM Bbiiue onncamiH 3Ha*jeHH5i HanpscKeHHii yxa3aHbi mabKO b 
xa^ecTBe npHMepa. CymecrBeHHbiM srajineTca to, *ito bo BpeM5i 3anncH noporoBoe 
Hanp^)xeHHe noBbiniaeTca OTHOCHTejibHO npiuio^ceHHoro HanpaaceHH* 3anncH Ha 
OMeHb xopoTxoe BpeMH ao npeAejibHO AonycTHMoro ypOBHsi, a bo BpeMs crapaHHs 
noporoBoe HanpaxeHHe CHHacaeTca oraocHTejibHO HanpsmeHnsi CTHpaHHsi Ha o^eHb 
xopoTxoe speM» Taxace ao npeAejibHO AonycTHMoro ypoBHa. 
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Hanpa^eHMe Ha uiMHe Hcima h Ha jioxajibHOH HH<J>opMauMOHHOH muHe 
3anoMHHaiomero 3/ieMeHTa, b kotopmm 3anHCbiBaeTC5i "0", coxpaHaeT noBbimeHHoe 
noporoBoe HanpaxeHne Ha MaKCHMaiibHo bo3mo>khom bmcokom no otholochhk) k 
3anHCH "1" ypoBHe. a bo BpeMs c^HTbiBaHHs HanpsraceHHe ciiOBapHOH niuHbi h 
Hanps^emie jioxa-TbHOH HH^opMaijuoHHon inHHbi orpaHM^HBaiOT noBbirneHne 
noporoBoro HanpsxeHHs MaKCHMajibHo B03MO^CHbiM hh3khm ypoBHeM. 

Hn^ce noApo6HO onncaHa onepamis CMHTbiBaHws, BbinojiHseMas c 
Mcnojib30BaHHeM a.ieMeHTOB MM1 h MM2 naMara h BcnoMoraTejibHbix sjicmchtob 
DMMl, DMM2. ripw 3tom npeAnojiaraeTCs, ^to HHC^opMauHsi "0" 3anncaHa b 
hh>khk>k) nqeHKy MMl naMara, a "1" 3anwcaHa b BepxHioio sqeiiKy MM2 naMara. 

BpeMeHHas -niarpaMMa onepai^HH c^HTbiBamra noxa3aHa Ha <£hi\ 48. BHa^ajie 
LD1 h DLDl HaxojisTca noA HanpsaceHHeM Bbicoxoro ypoBHs, /ioxajibHasi 
HHcjjopMauHOHHaa mMHa, Bbi6paHHa5i MOn-TpaH3HCTopoM M3, h JioxajibHaH 
BcnoMoraTeiibHas mic|x)pMauHOHHasi mnHa, Bbi6paHHaa MOn-TpaH3HCTopoM Ml, 
BKJiKmeHbi, jioxajibHa^ HH(|)opMaijHOHHa5i mHHa LDL coe^HHeHa c o6mefi 
HHcf)opMai^HOHHOH hihhom Dl, Jioxa/ibHasi BcnoMoraTejibHaa HHcjx)pMaixHOHHa5i mima 
DLDL coeAMHeHa c o6meH HH<J)opMaiuiOHHoir hihhoh D2. 3aTeM Ha PDG 3aAaeTcs 
HanpaxeHHe bmcokoto ypoBHsi, MOn-TpaH3HCTopbi M5, M6 nepe3apsAKH 
nepeKjno^aioTCH h nponcxoAHT nepe3apa^Ka LDL, DLDL, Dl m D2. Ha SADG Taxace 
3aAaH BbicoxHH ypoBeHb Hanpa^emis, ycujiHTejib c^HTbiBaHna h MOE[-TpaH3ncTop 
pa3p^KH M9, M10 BKiiio^eHbi, h Hanpa^eHne Ha o6ohx Bxo^ax D3, D4 ycwjiHTejis 
c^HTbiBaHH^ CHH^aeTca ao noTeH^ajia "3eMjiH'\ 3aTeM Biono^aiOT cjiOBapHyio niHHy 
Wl h BcnoMoraTejibHyio cjiOBapHyio mHHy DW1, h MH(f>opMaijHOHHa5i mHHa Ha^imaeT 
pa3ps>KaTbC5i. FIpH 3tom b 3anoMHHajomeM 3JieMeHTe MMl 3anncaH "0", h ero 
noporoBoe Hanpa>KeHHe H^e, ^eM BcnoMoraTenbHoro 3anoMHHaiomero 3/ieMeHTa 
DMM1, a 6ojiee 6biCTpoe naAeHHe HanpsaceHHa Ha Dl *reM Ha D2 onpeAejiaeT 
6bicTpyio pa3p^AKy. 3aTeM Ha TIG 3aAaeTCs BbicoKoe Hanpa^ceHHe, MOn- 
TpaH3HCTopbi M7, M8 BKJiio^aiOTca, h no o6mnM HH^opMarmoHHbiM mHHaM Dl h D2 
Hanpa^ceHHe nocTynaeT Ha ycHJiHTejib c^HTbiBaHH*. Ilocjie 3Toro Hanps^eHHe Ha SAP 
CHHxae-rcH ao HH3xoro ypoBHM, a Ha SAN noBbimaeTcs ao BbicoKoro ypoBHs, b 
pe3yjibTaTe qero npoHcxoAHT BionoqeHHe MOn-TpaH3HcropoB Mil h M12 h 
BKiiioMeHHe ycHjiHTeji5i CMHTbiBaHna, a pa3HocTb Hanp^eHHii Ha AByx njHHax 
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BBoaa/BbiBoaa D3 11 D4 BoapacTaer no HanpaxeHHa hctohhhk3 nHTaHHa. Taxon 
npouecc o6ecneMHBaeT cMHTbmaHHe flaHnux h 3 HH>KHero sanoMHHaioinero 3jieMeHxa 
MM1, npHMeM cmiTMBaHHe cocroaHHa BepxHero 3/ie M eHTa MM 2 naMaiH npoMcxoflHT 
amuionrauiM o6pa30M. B sto BpeMa b xanecrBe MOn-TpaH3HCTopoB bh6opxh 
JioxajibHbix HHCpopMauHOHHbix niHH (mHHbi CHraajioB LD2, DLD2) Hcno.ibayioTca 
T P aH3HCTO P bi M2, M4. OiOBapnaa nm H a Wl h BcnoMorarenbHaa anoBapeaa nraHa 
DW BXJiioqaiOTcsi. 11 Ha^HHaerca paspa^xa HH(popMau,HOHHOii mHHbi, nocxojibxy hs- 
sa Toro, mto noporoBoe Hanpajxemie ana MM2 Bbiiue, neM noporoBoe HanpajKeHHe 
DMM4, paspa«xa Dl npoHcxoflHT 6o.nee Me^JieHHo, veM D2, h Hanpa>xeHHe Ha Hen 
ocTaeTca bmcokhm. 

HHxe onncaH npouecc BbinoJiHeHHa onepau,HH crapaHna. Ro Ha^ajia crapaHHa 
bo Bcex auewxax BbinojiHaerca sanncb. Taxaa sanncb Heo6xomiMa fljia Toro, q T o6bi 
npeAOTBparaTb qpe3MepHoe crapaHne a^eex (noporoBoe 3HageHHe He #o;i>kho 
npeBbimaTbca) npii HenpepbiBHoii sairacH "0". Ha LDl h LD2 sa^aeTca Bbicoxoe 
HanpajKeHHe, MOn-TpaH3HCTopbi Ml, M2 Bbi6opxH BXjnoqaiOT jioxajibHbie 

HH(pOpMaUHOHHbie mHHbi, H BepXHHe H HHJKHHe JIOXa^bHbie HHCpOpMaUHOHHbie mHHbi 

LDL h LDU coeaiiHaioTca c o6m,eH HH<popMau,HOHHOH idhhoh Dl. Ha PDD no^ae-rca 
HHsxoe HanpaxeHHe, a Ha PDG noaaeTca Bbicoxoe Hanpaxemie, MOn-TpaH3HCTopbi 
M5, M6 npeaBapHTejibHoro pa3pafla HHCpopMau.HOHHOH mHHbi HaxoflaTca bo 
BKJiioieHHOM cocToaHHH. Ha cnosapHyio mHHy Wl b xo^xy, rfle HanpaaceHHe Mejx/jy 
LDL h LDU flocTHraeT Bbicoxoro ypoBHa, noflaerca HanpaxeHne 3anHCH. 
HanpaxeHHe Ha PDD noBbimaeTca, h TpaH3HCTopw Ml, M2, M5 BXjiioqaiOTca. Ha 
cjioBapHyio mHHy Wl b Tonxy c bhcoxhm HanpaxeHHeM Mex/iy BepxHHMH h 
hhxhhmh HH(popMauHOHHbiMH numaMH LDL h LDU no^ae-rca Hanpaxemie crapaHHa. 
Taxoft npouecc no3Bo^aeT oflHOBpeMeHHO crapaTb HHcpopMaimio xax b BepxHnx, Tax 
h b hhxhhx a^eMeHTax. 

Hnxe onncaHa onepamia 3anncH. npn stom npeflnojiarae-rca, t^o b hhjkhcm 
3anoMHHaiomeM sjieMeHTe MM1 3anHcaH "0", a b BepxHeM 3anoMHHaiomeM 
3Jie M eHTe MM2 sanncaHa "1". Bo BpeMa sanHCH HanpaxeHHe Ha BepxHHx h hhxhhx 

HHCpopMauHOHHbix IDHHax flOJIJKHO 6bITfa pa3HbIM. OflHaxo BO BpeMa 3anHCH Bbi6op 

3JieMeHTa naMara ao-nxeH 6biTb t3khm , hto6w HanpajxeHHe, npHjio*eHHoe x 

JlOKajIbHOH HHCpOpMaUHOHHOH IDHHe, 6bIJIO nOCTOaHHblM (HeH3MeHHblM). nosTOMy 
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3anHCb b BepxHMe h hm^khmc smenxH ^oji^KHa 6biTb BwnojiHeHa OTAejibHO. Bo 
w36exaHHe He6jiaronpH5rraoro bos^chctbhsi Ha 3anoMHHaK)miiH 3/icmcht npouecca 
3anMcw b ApyryK) siqenxy Ha /ioxajibHyio HH(J)OpMauHOHHyio rawHy noAaeTcsi 
nepeMeHHoe HanpscxeHwe. Ha uiHHy D3 BBOAa/sbiBoaa ycujimejisi CMMTbiBaHHs 
noAaeTca HH3xoe HanpscxeHHe, Ha LD2 noAaeTcs Bbicoxoe Hanpsnxemie, MOn- 

TpaH3MCTOp (M4) Bbl6opKH JlOXaJIbHOH HH(J)OpMaUHOHHOH IUHHbl BKJIIOMeH, a BCpXHHe 

jiOKajibHbie HH<J)opMauHOHHbie mHHbi LDU ycraHOBJieHbi b cocroflHHe HH3xoro 
ypoBHa. 3aTeM Ha LD2 noAaeTca HH3KOC Hanpa^ceHHe, M4 Bbixjno^aeTCsi, h Ha niHHy 
noAaeTC^ nepeMeHHoe HanpsmeHHe. 3aTeM Ha mHHax D3 h LDI y CTa Ha bji h b a ctch 

BblCOKOe Hanp^XCeHHe, MO]l-TpaH3HCTOp M3 Bbl6opKH JIOXaJIbHOH HH(j)OpMaUHOHHOH 

iiiHHbi BKJiK)^aeTCH, h Hanpsmemie Ha hh^chhx jioxajibHbix niHHax LDL nepeAa^H 
noBbimaeTCH. riocjie 3-roro Ha cjiOBapHOH inHHe Wl ycraHaBJiiiBaeTca Bbicoxoe 
Hanps^KeHHe 3anHCH, m npn 3tom M3 oarae-rcs BXJiio^eHHbiM. Taxoii npoijecc 
no3BOJiHeT 3anHcaTb "0" b MM1. B 3tom cjiy^ae M2 aojdkch HaxoAMTbcs b TaxoM 
coctomhhh, ^to6h HanpsDxeHHe Ha LDU B03pocjio, a 3anwcb "1" b MM2 6buia 

HeB03M0^CHa. 

3aTeM HanpnxeHHe Ha LDI CHHacaeTcs, h k LDL, npn nepexjiKmeHHH M3, 
npHKJiaAbiBaeTCH nepeMeHHoe HanpsaceHHe. Ilocjie 3Toro HanpsraceHHe Ha D3 
CHH)KaeTca, a Ha LD2 nosbimaeTca, TpaH3HCTdp M4 BxjiioqaeTCfl, h HanpaaceHHe Ha 
LDU CHH^caeTca. ripw 3tom Ha Wl noAaeTcsi HanpsaceHHe 3anwcH. 3thm 
Hanp^^ceHHeM b MM2 3anHCbiBaeTca "1". IlpH 3tom MM1 bkjiw^ch, a HanpsnxeHHe 
LDL He MeHseTcs, h b MM1 3anHCbisaeTC5i "0". 

3TOT BapH3HT BbIHOJIHeHH5I H306peTeHHH OTJIH^aeTCH TeM, JioxajibHbie 

HH(J>opMaixHOHHbie iiiHHbi win xa>KAoro H3 pacnojio^ceHHbix oahh 3a ApyrHM 
3anoMHHaiomHx 3/ieMeHT0B coeAHHeHbi c oahoh o6meii HHtj^opMaujiOHHOH iuhhoh 
MOn-TpaH3HCTopoM Bbi6opxH h nepexjno*iaiOTC5i b oripeAejieHHOM nopsmxe bo 
BpeMsi onepauHH 3anHCH w cMHTbreaHHs, rto HCxjiioqaeT Heo6xoAHMocTb b 
yBejiH^eHHH qwcjia o6iijhx HH(Jx>pMaijHOHHbix hihh hjih ycHJiHTe^ew CMHTbiBaHMs, 
Aa^ce eoiH a^eiixH naMsra o6pa3yioT MHorocjioHHyio CTpyxTypy, h no3BOJiaeT He 
yBejiHmiBaTb ruiomaAb noBepxHocra (hjih pa3Mepbi) nepH(|)epHHHbix 3-neMeHTos 
HHTerpajibHow cxeMbi. 
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3anoMHHaK>mMM aaeMeHT b 3tom sapnaHTe coAep>xHT una cjios, OAHaxo ero 

MO*HO BbinOJIHMTb H TpeXCJIOMHblM. KpOMe TOTO, JIOKailbHVK) MH(J)OpMaUMOHHyK) 

LUMHy mo>kho pa3MecTHTb Ha otiockocth, a He Ha MHorocjiofiHOH CTpyKType. 
Bo3mo>kho Taxace :<OM6HHHpoBaHHoe peuieHHe c pa3MemeHneM mhofocjiohhoh 

CTpyKTypbl JIOKajIbHblX HHCf>OpMaiJHOHHbIX LUHH Ha nJIOCKOH nOBepXHOCTH. 

ZlBazmaTb qeTBepTbm sapHaHT 

H ™e co ccbuixaMH Ha c})Hr. 50 onHcam>i cxeMbi c^HTbiBaHHs, 3an«cH m 
crapaHwa nojiynpoBOflHHKOBoro 3anoMHHaiomero ycrpoHCTBa corjiacHO ABaAuaTb 
MeTBep-roMy BapwaHTy BbinojmeHHs H3o6peTeHHSL 3tot BapnaHT OTjnraaexcfl ot 
noKa3aHHoro Ha cfmr. 46 TeM, ^to 3anoMHHaK>mHe ajieMeHTbi Bbino/meHbi bo Bcex 
TOMKax nepece^eHH^ c/iOBapHbix ihhh m HH^opMamiOHHbix m\m, 

B HacTO^mee speMs H3BecTHbi cnoco6w B3aHMHoro pacnojioxeHHsi ycmiHTejis 

C^HTblBaHHS H HHCjDOpMaUHOHHOH IUHHbl TaXHM o6pa30M, *IT06bI HH(f)OpMai^HOHHbie 

hihhm c o6eHx ctopoh yciMHTejisi CTHTbiBaHHa 6bura Bbino^HeHbi ;ih6o np^MblMH, 
jih6o corayTbiMH b oahom h tom ace HanpaBJieHHH. IlpeHMymecTBO npsiMoii 4>opMbi 
iHHH coctoht b tom, *jto 3anoMHHaiomHe a^eMeHTbi mo)kho pacno;io}KHTb bo Bcex 
TOMKax nepece^eHH* MHct>opMauHOHHbix ihhh h cjiOBapHbix mira, *ito o6ecne^MBaeT 
Bbicoxyio CTeneHb HHTerpamm, OAHaxo y Hee ecTb h HeAOcraTOK, CB5i3aHHbiii c 
bmcokhm yposHeM myMa, reHepHpyeMoro b c/iOBapHbix niHHax. npeHMymecrBOM 
corayTOH cjDopMbi ibhh, Hao6opoT, sBJisieTcs HH3KHii ypoBeHb inyMa b cjiOBapHbix 
niHHax, a ee HeflocraTKH CBS3aHbi c TeM, mto npn Taxon 4>opMe ihhh 3anoMHHaiomHe 

3^eMeHTbI HeB03MO>KHO pa3MeCTHTb BO BCeX TO^KaX nepece^eHHM HH(J)OpMaUHOHHMX 

ihhh h cjiOBapHbix raHH. B 3tom BapnaHTe H3o6peTeHHsi 3anoMHHaiomHe ajieMeHTbi 
pacnojio^eHbi bo Bcex TO^xax nepece^eHHH HH^opMauHOHHbix idhh h cnoBapHbix 
niHH, npw 3tom HH^opMa^OHHbie mHHbi BbinojiHeHbi corayTbiMH. ripw cwrbiBaHHH 
H3 3anoMHHaiomero 3JieMeHTa MM1 3anoMHHaiomHe 3^eMeHTbi MM7 h MM8 TaioKe 
B036y^cAaiOTc^. OAHaxo MOn-TpaH3HCTopbi M7 m M8 Bbi6opxH jioxajibHbix 

HH(J)OpMa^OHHbIX IHHH npH 3TOM BblKJIIO^eHbl, H Ha o6meH HH(f»OpMaUHOHHOH HIHHe 

D2 HHxaKHx noMex He B03HHxaeT. 3anoMHHaiomHH 3JieMeHT npw c^HTbiBaHHM 

SBilSieTCH 3HeprOHe3aBHCHMbIM, H n03T0My HHKaKOrO H3MeHeHH3 B AaHHblX, 

3anHcaHHbix b MM7 h MM8, He npoHcxo/jHT. ripeHMymecrBOM OAH03JiexTpoHHbix 
6jiokob naMsiTH aBiineTca oneHb He6ojibmne no pa3MepaM CTpyKTypbl, a hx 
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HeflocraTOK cbh33h c pa6oTow Ha MajiOM TOKe h noBbiiueHHOH MyBCTBHTejibHocrbio k 
myMy. B npe/yiaraeMOM b M3o6peTeHHii ycTpoficTBe HHcj)opMauHOHHbie uiHHbi 
BbinojiHeHbi cornyTbiMM h He qyBCTBHTejibHbi k myMy, m nosTOMy Tax oh 
3anoMMHaiomMM ajieMeHT o6;iaAaeT npewMymecTBaMH BbicoKoro ypoBHa h HTerpa iihh . 

B 3tom BapnaHTe cqMTbiBaHHe nncf>opMauHM M3 Bcex 3anoMMHaiomMx aae.MeHTOB 
no oahoh h tom ace oiOBapHoii uiHHe Bbino.nH5ieTC5i 3a MeTbipe mara. OAHaxo 3anMCb 
MH(J)opMau,HH MO^ceT 6biTb BbinojmeHa 3a ABa mara, KaK h b ABaAijaTb TpeTbeM 
BapwaHTe BbinojiHeHna, a CTHpaHHe - 3a oahh mar, t.k. o6mHe HHc}x>pMauHOHHbie 

UJHHbl BbinO^HeHbl pa3AeiIbHbIMH. 

B 3tom BapnaHTe Hcno/ib30BaHbi AByxcnoimbie 3anoMHHaiomHe sjieMeH™, npH 

3TOM, OAHaKO, HX MO)KHO BbinOJIHHTb C TpeMSI HJIM 6oJIbIHHM KOJIM^ieCTBOM CJIOCB. 
JIOKaJIbHbie HHCjDOpMaUHOHHbie IHHHbl MO^CHO pa3MCCTHTb Ha nJIOCKOCTM, He 

Mcno^b3y5i MHoroc^OHHyio crpyxTypy. Bo3MO>KHa Taxace KOM6HHai^HH TaxHx 

pemeHHH C MHOrOCJIOHHOH CTpyXTypOH JIOXaJIbHblX HH(f)OpMaiJHOHHbIX H3HH, 

pa3Mem,eHHbix Ha mi ock octh . B npeA-^oaceHHOM y CTp ohctb e AOcraTO^Ho 

HCn0^b30BaTb TOJIbXO OAHy JIOKaJIbHyK) HH(J)OpMai^HOHHyiO fflHHy. IlpHHUHnHa.lbHblM 

acnexTOM ssjiseTca pa3MemeHHe 3anoMHHaiomHx 3jieMeHTOB bo Bcex nepece^eHH^x 

COOTBeTCTByiOIUHX 06lD,HX HH(J)OpMaUHOHHbIX IHHH H CJIOBapHblX IUHH. 

Pa6oTa ycTpOHCTBa b cooTBeTCTBHH c AaHHbiM BapnaHTOM 6bma paccMOTpeHa 
Bbime Ha npHMepe Hcno;ib30BaHH5i OAH03JiexTpoHHoii naMSTH, OAHaxo npw 
3HeproHe3aBHCHMOM cMHTbisaHMH H3 flqewKH naMHTH Apyrne 3;ieMeHTbi mo^cho 
BbinojiHHTb b BHAe naMHTM c njiaBaiomHM 3aTBopoM hjih Sjiokob c£ui3ni- 

naMsra. 

ZlBaAuaTb nsiTbin sapnaHT 

CxeMa BBOAa/BbiBOAa h npoBepxn nojiynpoBOAHHxosoro 3anoMHHaiomero 
ycTpoiiCTBa b cooTBeTCTBHH c ABaAuaTb n^TbiM BapnaHTOM noxa3aHa Ha c£>Hr. 51. 
CxeMa BBOAa/fibiBOAa h npoBepxn coAepacHT cxeMy nepeHOca, xo-ropasi nepeAaeT 
AaHHbie ot ycHjiHTe/iH c^HTbiBaHwa k CABHroBOMy peracTpy, cxeMy All 
(AHcxpHMMHaTop) onpeAejieHHH Bcex "0", npoBepsnomyio, AeHCTBMTejibHo jih Bee 
AaHHbie npw CMHTbiBaHHH paBHbi "0", cxeMy All (AHCxpHMMHa-rop) onpeAeiieHHH Bcex 
"1", xoTopas onpeAcnseT, AencrBHTejibHo jih Bee c^HTbrnaeMbie AaHHbie paBHbi "1", h 
CABHroBbiM peracTp, xoTopbiii speMeHHo xpaHHT AaHHbie c ycHiiHTejia cqHTbraaHHSi h 
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3aTeiM nocjie/joBaTejibHO BbiflaeT 3th AaHHbie Ha BHeuiHee ycrpowcTBo. CnBwroBbiM 
peracTp Mcnoiib3yeTca jjjisi Toro, ^ToGbi BBOAMTb 3anHCbiBaeMbie AaHHbie H3 BHemHeH 
cxeMbi m nocbiiiaTb hx jxnsi 3anwcH k s^eiixaM naMara. CABHroBbiH perMCTp Tax^e 
onpeAeji^eT cocTOsmwe (^Jia^xa, CBHAeTejibCTByiomero 06 oxoH^aHHM 3anwcH npn 
BbinoiiHeHHM onepauMH npoBepxn. B ycrpoiiCTBe HMeeTcn Merape CABHroBbix 
peracTpa, cooTBeTCTByiomHx BepxHHM m hhxhhm 5mefixaM naMsra, no SBa 
CABHroBbix peracTpa jxjin xaxcAoii o6meH HHcfjopMau.HOHHoii inHHbi. 

CxeMbi cABHroBbix peracrpoB 2, 3 h 4 Ha cfjur. 51 He noxa3aHbi, a noxa3aHbi 
TOJibxo curHajibHbie uiHHbi. B xa*iecrBe MaTpnubi n^eex naMara Hcnojib3yeTC5i 
CTpyxTypa, noxasaHHaa b ABaAUaTb ^eTBepTOM BapnaHTe BbinojmeHHsi H3o6peTeHH5i ? 
npw 3tom, OAHaxo, mo)kho Tax:»ce Hcnojib30BaTb h Apy™e erpyxTypbi. 

Hn^ce npHBeAeHo onHcaHHe onepauHH c^HTbiBaHHa, 3anHCH, npoBepxH 
crapaHH^ h npoBepxH 3anncH. 

CHaqajia paccMOTpeHa onepaijusi c^HTbiBaHH5i. Ilpn c^MTbiBaHHH AaHHbix H3 
3anoMHHaiOD^ero 3iieMeHTa MM1 no npoijeAype, onncaHHOH j\nsi ABaAuaTb TpeTbero h 
ABaAuaTb qeTBepToro BapnaHTOB Bbino;raeHH5i H3o6peTeHH5i, MH^opMauHsi nosBJiseTcs 
Ha mHHe D3 BBOAa/ BbiBOAa ycHJiHTejis c^HTbisaHHsi. 3aTeM Ha nume PO nepeHoca 
3aAaeTCs Bbicoxoe Hanps^eHHe, a Ha mHHe PI 3aAaeTca HH3xoe Hanpsmenne, h 
Bx;no*iaiOTC5i TpaH3HCTopbi M21 h M22. Ecnn HH(})opMauHH b D3 paBHa "0", to M23 
BKjno^eH, h 3tot "0" qepe3 M21 h M23 nosiBjisieTCH Ha mHHe D5 BBOAa/ BbiBOAa 
CABHroBoro peracTpa. Ecjih HH<J)OpMami5i b D3 paBHa "1", to M24 BXjno^eH, h 3Ta 
HH(J)opMauHH nosBJiseTesi Ha mHHe BBOAa/ BbiBOAa b BHAe "1" cabhtoboto peracrpa 
^epe3 M22 h M24. 3aTeM Ha SRMF noAaeTCs HH3xoe Hanpa^ceHne, h Bbixjno^aeTCsi 
rjiaBHasi o6paTHa;a CBS3b A-na CABHroBoro peracrpa 1. npn bhcokom Hanpn^ceHHH 
cnrHajia Ha SRI1 BXjno^aeTC* M39, m AaHHbie nocTynaioT Ha CABHroBbiH peracrp 1. 
IlpH bhcoxom Hanpa^ceHHH Ha SRMF1 Bxjno^iaeTCH M41, h AaHHbie yAep>KHBaK)TC5i b 
perncTpe c noMombio rjiaBHOH o6paTHOH CB5I3H CABHroBoro perHCTpa 1. Taxaa 
npoijeAypa noBTopseTca MM2, MM7 h MM8, h c o otb ctctb y kd uxa e AaHHbie 
nocTynaioT Ha CAswroBbie peracrpbi 2, 3 h 4. B 3aBepmeHwe SRMF h SRSF1, SRSF2, 
SRSF3 h SRSF4 noo^epeAHO HHBeprapyK>TC5i, npw 3tom see qeTbipe CABnroBbix 
peracTpa pa6oTaiOT OAHOBpeMeHHo h BbiAaiOT HHcJjopMauHio Ha BHeuiHee ycTpowcTBo. 
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#ajiee paccMOTpena onepauHH 3anHCH. JXannhie rjjx BBOAa b CABwroBbiii perHCTp 
Haxo^TCH b DI1, DI2, DI3 h DI4, nooqepeflHO HHBepTHpyiOTCs b SRMF m SRSFL 
SRSF2, SRSF3 m SRSF4, npM 3tom Bee qeTbipe CABMroBbix perwcrpa pa6oTaiOT 
OAHOBpeMeHHO, m AaHHbie nepeflaiOTca b cooTBeTCTByiomyio HH^opMauHOHHyio 
mimy. ripH oKOH^aHMM nepeAa^w AaHHbix Ha SRSF ycraHaB/iHBaeTCsi HH3Koe 
HanpsuKemie, a Ha SRMF1, SRSF2, SRSF3 h SRSF4 y era h a bji h b a eTcsi Bbicoxoe 
HanpsaceHwe, m o6paTHasi CBsob o6pa3yeTC5i mnbKO b BeAymefi ^acra ycrpoHCTBa. 
nocjie 3Toro niara HanpsuiceHMe Ha SROl, SRI1, T2G noAHHMaeTCs, Kax onncaHO nnx 
BToporo BapnaHTa Bbmo;meHH5i H3o6peTeHH5i, M44, M39 m M25 BioiioqaiOTCsi , 
AaHHbie nepeAaiOTCH Ha mwHy D3 BBOAa/BbiBOAa ycHJiHTejisi CMHTbiBaHHs, h 
Bbino/iH^eTCM 3anncb. 

Huace paccMOTpeHa onepam*n nposepKH crapaHHsi. npoBepxa CTHpamis 

3aKJHO^aeTCM B CTHTblBaHHH HH(J)OpMaUHH H3 3anOMHHaK>mHX 3JieMeHTOB t B KOTOpblX 

OHa 6bijia CTepTa, noATBep)KAeHHH (npoBepxe) Toro, mto crapaHwe 6buio 3aBepmeHO, 

M nOBTOpHOM CTHpaHHH TeX fl^eeK naMOTH, B KOTOpblX CTHpaHHe 6bUIO BbinOJIHeHO He 

AO KOHua. C™paHne Mo:a<eT ocymecrejisiTbCH oahobpcmchho b o6enx, BepxHHx h 
hh^khhx, s^eiheax naMsra, xaic bo btopom BapnaHTe BbinojmeHHsi H3o6peTeHH5i, ho 
npw crapaHHH b pe^cHMe npoBepKH oho aojdkho BbinojiHSTbca OTAejibHo rjis BepxHux 
h hhjKhhx 3anoMHHaiomHx 3JICMCHTOB . BHa^ajie ocymecnuiseTCs CTHTbiBaHHe h bboa 
AaHHbix b CABHroBbiii peracrp. 3aTeM Ha AOG ycraHaBjiMBaeTCsi Bbicoxoe 
Hanpa^ceHHe, bkjiktoijotcs M31, M33, u iuhhw D5, D6 BBOAa/ BbiBOAa CABHroBoro 
peracTpa 3a3CMjiHK)TC5i. Ilocjie ycraHOBKH Ha ALO BbicoKoro Hanpn^ceHH^, co3AaeTCs 
BbicoKooMHoe coerosiHHe. 3aTeM Ha SROl ycTaHaBjiHBaeTCH BbicoKoe HanpsDKemie, 
BKjuoMaeTCM M44, h AaHHbie BbiBOASTC* H3 CABHroBoro peracrpa 1. flaHHbie H3 
CABHroBbix peracTpoB c 2-oro no 4-mh nocneAOBaTejibHO BbiBOASTca bo BHeumioio 
cxeMy tomho t3khm )Ke o6pa30M. Ylpn Bcex AaHHbix Ha BbixoAe, paBHbix "0", 
Bbicoxoe Hanp^^eHne Ha ALO noAAepacuBaeTCM 6e3 BbiKjiio^eHHa M32, M34. Ecjih 
Aa^ce oamh 6ht H3 3thx bmxoahhx AaHHbix paBeH "1", to M32 BiaiioqaeTCsi, h 
HanpsnKemie Ha ALO naAae-r. Hanp^eHne Ha ALO sBjisre-rcsi, t3khm o6pa30M, 
KOHTpojibHbiM, a ero naAeHHe 03Ha^aer, hto crapaHHe BbinojmeHo He nojiHocrbK). 

Hn^ce onncaHa onepauna nposepxn 3anHcn. FIoATBep^AeHHe toto, q-ro see 
CMMTaHHbie AaHHbie paBHbi "0", AocraTotjHO npn BbinojiHeHHH npoBepKH crapaHHsi, 



- 63 - 

OflHaKo npM npoBepxe 3anwcM AaHHbie 3anMCM j\j\sl jca>KAoro 3anoMHHaK>mero 
ajieweHTa OTJiwqaiOTCsi Apyr ot Apyra, m no3TOMy hco6xoammo HMeTb rpacj), KOTopbifi 
noxa3biBaeT, 3aKOH^eHa jiu 3anwcb jyin xaacAoro 3anoMHHaiomero 3JieMeHTa. B 3tom 
BapMaHTe H3o6peTeHH5i 3tot rpa(}> 3anncaH b CABuroBbiM peracTp. Bo BpeMsi 
nepBOHaMajibHOM onepaijHM 3anHCH AaHHbie, 3anHcaHHbie b CABMroBbiii peracTp, 
npeACTaBJisiioT co6oh MHBepTHpoBaHHbie AaHHbie (3tot mctoa yAo6eH H3-3a 
Heo6xoAHMOCTH coiviacoBaHHs HanpsmeHHii Ha jioxajibHbix HH(J)opMauHOHHbix mMHax 
co 3Ha^eHH5iMH CHraajiOB CABHroBoro pemcTpa). 3th HHBepTHpoBaHHbie AaHHbie 
HHTepnperapyioTC^ Kax "1" Ha rpa$e OKOHqamis 3anncH. HHa^e roBopsi, "0" 
o6o3Ha^aeT, *ito 3anHCb "1" BbinojmeHa He nojraocrbio, c Apyron ctopohm, "1" 
o6o3Ha^aeT, ^to 3anncb "1" BbinojiHeHa nojiHOCTbio hjih ^to Heo6xoAHMocTM 
Ha^HHaTb 3anHCb CHaq&na He 6buio <3anHcaH "0"). Ilpn 3tom ^TeHwe BbinoiiHsnoT 
nocjie Toro, icax 6bma BbinojmeHa 3anHCb, h AaHHbie CABHroBoro peracrpa 
nepe3anMCbiBaioT KaK "1" TOJibxo npn CTHTbiBaHHH "1", a npoBepxa Mo^eT 6biTb 
BbinojiHeHa b tom cnyqae, KorAa Bee AaHHbie CABHroBoro perwcrpa paBHbi "1". 
#aHHbie CABHroBoro peracrpa nepe3ani*cbiBaiOTC5i b "1" m/ibKO b tom c/iyqae, xorAa 
c^HTaHHbie AaHHbie paBHbi "1". Bo BpeMs cwrbiBaHHsi nocne OKOH^aHHsi 3anHCH b 
OTJiHTOe ot o6biMHoro c^HTbiBaHHs Ha PI ycTaHOBJieHo HH3Koe HanpsmeHHe, ho Ha 
P0 BbicoKoe Hanp^eHHe He ycraHOBjieHo. BbicoKoe Hanps^eHne nepeAaeTcs qepe3 

TpaH3HCTOpbI M22 H M24 npH CMHTblBaHHH "1", OAH3KO npH C^HTblBaHMH "0" M21 H 

M24 Bbiiono^eHbi, h AaHHbie xpaH5iTC5i b cabhtobom peracrpe. Upyi OKOH^aHHH 
o6HOBjieHHs cjxnaacxa, CBHAeTejibcreyiomero 06 OKOHqaHHH 3anMCH, BbinojmsieTca 
npoBepxa Toro, sibjishotch jih Bee AaHHbie "1". JJjin 3Toro CHaqajia Ha A1G 
ycTaHaB^HsaeTCs Bbicoxoe Hanpn^ceHHe, npn 3tom TpaH3Hcropbi M35, M37 
BioitoqaiOTCsi, h BbinojiH^eTca npeABapHTe/ibHaM 3apsAKa ihhh D5 h D6 
BBOAa/BbiBOAa CABHroBoro peracrpa. 3aTeM nocne chh^cchhsi HanpsiaceHHs Ha AL1 
cxeMa nepexoAHT b BbicoxooMHoe cocrosmHe. Ilocjie yBcnHqeHHsi Hanps^eHHa Ha 
SROl AaHHbie M3 CABHroBoro peracrpa BbiBOASTca bo bhciuhioio cxeMy. IlpH 3tom bo 
BHeiiiHioio cxeMy nooieAOBaTe^bHo bmboa^itcsi tzlkum tkc o6pa30M h AaHHbie co 
CAswroBbix peracTpOB co 2-ro no 4-mh. Ecjih see BbiBOAMMbie AaHHbie 6yAyT paBHbi 
"1", to HH3Koe HanpsaceHne Ha AL1 noAAep^KHBaerc^ 6e3 nepexjiioqeHHs 
TpaH3HCTopos M36, M38. Ecjih Aaace oahh H3 3thx bmxoaob 6yAeT paseH "1", 
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TpaH3HCTop M32 bkjiiomhtcs, a HanpsraeHne Ha AL1 noBbicHTca. Hanpa^eHwe Ha AL1 
noaTOMy siBjizercn KOHTpojibHbiM, h ero noBbimeHHe noxa3biBaeT, mto 3anwcb 
Bbino^HeHa He nojiHOCTbio. 

B 3tom BapnaHTe nepe3anncb 3HaqeHHs 4>Jia^cKa, CBHAeTejibCTByiomero 06 

OKOHqaHHH 3ailHCH, npOBOAHTC* npH HCnOJIb30BBHMM OAHOH CTOpOHbl CXeMbI 

nepeHoca mnbKO TorAa, xoraa c^MTbisaeMbie AaHHbie paBHbi "1". IlpH stom, noAaBas 
cwrHaji ot $)jia^Ka ? CBHAeTC/ibCTByiomero 06 OKOH^aHHH 3anHCM, Ha mimy 
BxoAa/BbixoAa CABHroBoro peracrpa pa3Mepbi nepH(i>epHHHbix cxeM mo^ho He 
yBejiH^HBaTb. KpoMe Toro, Mcno;ib3y5i noporoBoe HanpsraeHHe BcnoMoraTejibHoro 
3JieMeHTa b xa^ecTBe onopnoro onepauHH c^HTbraaHHs, onepaiu™ npoBepKH 
3anHCH h onepamiH nposepxH crapaHnsi, momo co3Aan> ycrpoiiCTBO, o6jiaAaiomee 

BblCOKOH yCTOH^HBOCTbK) K fflyMy. 

B xa^ecTBe cABHroBoro peracrpa, tiomhmo ycrpOMCTBa , CTpyKTypa KOToporo 
noxa3aHa Ha cf>Hr. 51, moxho Hcnojib30BaTb Jiio6oe ycrpoficTBo, o6ecne^HBaiomee 
CTaTHTqecxoe xpaHeHMe MH(|3opMauHH. KpoMe Toro, npn AonoJiHHTejibHOM 
Hcnojib30BaHHH KJiio^a j\nsi nepeAa^M AaHHbix k sqeiiKe naM^ra b xa^iecTBe 
CABHroBoro peracrpa mo>kho ncnojib30BaTb AHHaMiraecKHH CABHroBbiH peracrp. 

jBafluaTb ceAbMOH BapnaHT 

06ma5i cxeMa ycrpoHCTBa corjiacHo ABaAuaTb ceAbMOMy BapnaHTy Bbino/meHHs 
H3o6peTeHHH H3o6pa^ceHa Ha $hi\ 52. Oo/iynpoBOAHHKOBoe 3anoMHHaiomee 
ycTpoHCTBo b cooTBeTCTBHM c 3thm BapnaHTOM no cymecrBy coBnaAaeT c 
ycTpOHCTBOM comacHO A B ^AuaTb mecTOMy Bapnamy h AonojmeHO Aenracf>paTopoM, 
3aAaioiHMM ycrpoHCTBOM h cxeMOM KOHTpoji^. B ueHTpe 3Toro ycrpoiiCTBa 
pacnojio^ceHO 6o.nbinoe kojih^cctbo 6jiokob naMnra, oahh H3 kotopmx npeAcraBJisieT 
co6oh BcnoMoraTejibHbiii 6jiok naMara. Huace onucaHa pa6oTa ycrpoHCTBa. CHa^ajia 
Ha bxoa npeABapwTejibHoro AeinH^paTopa KOMaHAbi (npeAAeniHc^paTopa) noAaeTCs 
KOMaHAa, yKa3biBaioma!a ran onepaijHH: c^HTbiBaHHe, crapaHHe hjih 3anncb. 3aTeM 
HanpaaceHHe, cooTBeTCTByiomee KaacAOH Taicon KOMaHAe, nepeAaeTca b xa^Aoe 
3aAaiomee ycrpoHCTBo *iepe3 KOMMyTaTop Hanpa^eHHH no KOMaHAe, KOTopaa noAaHa 
Ha ero bxoa. 3aTeM no CHraajiy, KOTopbiii noAaeTca Ha bxoa AemwcfrpaTopa aApeca, 
Bbi6Mpaerc^ sweviKa naMara. ripn noAa^ie curaajia Ha bxoa no BpeMeHHOH 
AHarpaMMe, yxa3aHHOH nun ABaAuaTb nsToro BapnaHTa BbinojiHeHHs H3o6peTeHH5i, b 
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co OTBeTCTBy K>me h H^eiiKe Bbino;m5ieTC5i onepamis c*iHTbiBaHH5i, crapaHns mjih 
3anHCM. 

HH)Ke no^pooHO oraicaH cnoco6 Bbi6opa 3anoMHHaiomero a^eMeHTa. AApecHbifi 
cwrHaji nocTynaeT aa bxoa npeAAenrac^paTopa a^peca m b AemH(f>paTop JiOKajibHbra 
MH(f)opMai^HOHHOH mMHbi. CHrHanbi ot npeAflemw^paTopa a^peca pa36nTbi Ha Ase 
rpynnbi curHajioB, KOTopbie nocTynaiOT Ha bxoam ^eiiiH^paTopa 6jioxa h 
Aenra^paTopa cjiosapHOH nraHbi. 3tot npoijecc no3BOJi5ieT Bbi6paTb b oahom 6jioxe 
o/^Hy cjiOBapHyio many. 

Bbl6op BCpXHHX H HH3KHHX HHCf>OpMaimOHHbIX IHHH Bbin0JIH5ieTC5I C 

Hcnojib30BaHHCM ciirHajiOB ot AeraH(J>paTopa jioxajibHOH MH(J)opMauHOHHoil ihhbli. 
BepxHwe h HH^cHiie jioxajibHbie HHC^opMaijHOHHHe muHbi MoryT 6biTb Bbi6paHbi 
OT^ejibHo hjih o^HOBpeMeHHo b nopsiAKe, KOTopbiii onpeAejieH npeAAenra^paTopoM 
KOMaH^bi. 3tot BapwaHT H3o6peTeHa5i no3Bo;i5ieT co3flaTb KpynHOMacmTa6Hoe 
nojiynpoBO^HMKOBoe 3anoMHHaK>mee yerponcTBo. 

ZlBaZIUaTb BQCbMOH BapnaHT 

CTpyKTypHan cxeMa ABaAuaTb BocbMoro BapnaHTa BbinojiHeHnsi H3o6peTeHHH 
noxa3aHa Ha <£Hr. 53. B stom BapnaHTe HMeeTCs oahh AonojiHHTenbHbiH CABHroBbiH 
peracTp, KOTOpbiH Ao6aBjieH k cABuroBOMy peracrpy M3 ABaAUaTb ceAbMoro BapnaHTa 
BbinojmeHHsi H3o6peTeHH5i h KOTopbiii no3Bo;i5ieT BbinojiHSTb onepanwjo pereHepamca 
AaHHbix. 

TaxHM o6pa30M, b HacrosimeM H3o6peTeHitn coiviacHo npuseAeHHOMy Bbime 
onucaHHK) npeA^iaraeTC^ Majiora6apHTHoe nojiynpoBOAHHKOBoe 3anoMHHaiomee 
ycTpoiiCTBo c bmcokhm ypoBHeM HHTerpam-iH h cnoco6 ynpaB^eHH^ mm. 
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OOPMYJIA H30BPETEHM5I 



1. FIojiynpoBOAHHKOBoe 3anoMHHaiomee ycrpoHCTBO, coAep^amee 6jiokh aqeeK 
naMara, Ka^cAHM 153 KOTopbix coctoht M3 6ojibinoro KOJiH^ecTBa smeeK naMara, 
pacnojio^KeHHbix b TOMKax nepece*ieHH5j nepecexaioinHxcfl cjiOBapHbix ihhh h 

MHCjDOpMaUMOHHblX EQHH, H nepH(j)epHHHOH CXeMbI, nOflaiOmefl CHrHaJIbl K CJIOBapHblM 
UQHHaM H MH(J)OpMaU,MOHHbIM IUHHaM, IlpHMCM S^eHKa naMHTH COCTOHT H3 nOAJI0)KKH. 

nepBofi MHorocjioifflOM o6jiac™, pacnojioxeHHOH Ha noA-noxKe, M30JiwpyiomeH 
njieHKH, btopoh MBoroc^OHHoii o6jiacra, KaHajibHofi o6jiac™, coe^HH5iK)iu,eH Apyr c 
ApyroM nepByio h BTopyio o6jiacTH, ajieKTpoAa 3aTBopa, kotophh co3AaeT 
3JieKTpH^ecKoe no.ie b KaHajibHofi 06/iac™, h o6jiac™ 3axBaTa 3JieKTpiraecKoro 
3ap^Aa, npw 3tom xpaHemie HH^opMaijHH ocymecTBiiseTCs H3MeHeHHeM noporoBoro 
Hanps)KeHHa nojiynpoBOAHHKa npn KompojiMpyeMOM H3MeHeHHH KCuiH^ecTBa 
HOCHTejieii 3ap5iAa b o6;iacTH 3axBaTa 3^eKTpH^ecKoro 3apsAa m npw stom no 
KpaMHen Mepe qacTb nepnc£>epHHHOH cxeMbi npeAcraBJisieT co6oh KOMiuieMeHTapHyio 
MOn-crpyKTypy, cocroamyK) H3 n-KaHajibHbix MOn-TpaH3MCTopoB h p-KaHajibHbix 

MOn~TpaH3HCTOpOB. 

2. Tlo^ynpoBOAHHKOBoe ycrpoiicTBo no n. 1,b kotopom o6jiacTb 3axsaTa 
3JieKTpH^ecKoro 3ap^Aa o6pa30BaHa mctckhmh ^acnmsMH H3 MeTajuia hjih 
nojiynpoBOAHHKOBoro MaTepnajia co cpeflHHM pa3MepoM ao 10 hm. 

3. riojiynpoBOAHHKOBbiH 3JieMeHT naM^™ no n. 1, b kotopom o6iiacTb KaHajia 
npeACTaBJi^eT co6oii tohkhh cjioh nojiynpoBOAHHKa, cpeAHsa TOJimHHa KOToporo He 
npeBbimaeT 10 hm. 

4. IlojiynpoBOAHHKOBoe 3anoMHHaiomee ycrpoiicTBO no n. 1, b kotopom 
xaHajibHaH o6jiacrb BbmojiHHeT (J)yHKijHio o6jiacra 3axsaTa 3JieKTpH^ecKoro 3apsma. 

5. rio-aynpoBOAHHKOBoe 3anoMHHaiomee ycrpoiiCTBO no n. 1, b kotopom no 
Kpaimeii Mepe nepBas hjih BTopaa o6jiacTH cc|)opMMpoBaHbi b noA^OMCKe. 
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6. noiiynpoBOAHHKOBbiH ajieivieHT naMsrrH no n. 1,b kotopom nepBas o6/iacTb 
mjim 06/iacTb cTOKa BbinojiHeHa M3 nojiHKpHCTajuiHqecKoro KpeMHHa. 

7. riOJiynpOBOAHHKOBblM 3JICMCHT naMOTH no n. 1, B KOTOpOM MHHHMaJIbHOe 

3HatieHHe a^eKTiiBHOM innpHHbi KaHajibHOH o6^acra He npesbimaeT 20 hm. 

8. rio;iynpoBOAHHKOBbiH 3JieMeHT naM^TM no n. 1, b kotopom 6jiok, coctosiiihh 
M3 6ojibinoro KOJin^ecTBa a^eex nai^TH, npeACTasjiseT co6oh MHorocjionHyjo 
CTpyKTypy H3 RByx hjih 6ojiee cjioeB. 

9. nojiynpoBOAHHKOBoe 3anoMHHaiomee ycrponcTBo no n. 8, b kotopom #Be 
axienKM naM<ara nepBoii o6jiacra, pacnojioaceHHbie OAHa HaA Apyrow, coeAHHeHbi c 

O AH OH M TOM yKZ HH<J)OpMaiJHOHHOM IUHHOH qepe3 COOTBeTCTByiOmHM TpaH3HCTOp 
Bbl6opKH. 

10. nojiynpoBOAHHKOBoe 3anoMHHaiomee ycrpoHCTBO no n. 1, KOTopoe hmcct 
cxeMy ynpasjieHHa, BbinoJiHaiomyio Tpn onepamra, BKJuo^as nepsyio onepaijHio, 
3aKjno^aiomyK)C^ b noAa^e Hanps^ceHHH 3anncH k syenite naMsrra, BTopyio 
onepamno, 3aionoqaK>myiocfl b CMHTbisaHHM HH(J)opMai^MH , coxpaHeHHofl b sraeihce 
naMHTM nocjie BbinojiHeHHs nepson onepamw, h TpeTbio onepaunio, 3aKjno*iaiomyK>- 
C5i b noBTopHOH noAa^e k syenite naMara Hanps^eHnsi 3anncM b tom cnyqae, ecim 
npvL BbinojiHeHHH BTopow onepamiH 6yAeT ycraHOB;ieHo, q-ro HH(J)opMaii,HH b a^eihcy 
naMara 6buia 3anncaHa He b nojiHOM o6i>eMe. 

11. nojiynpoBOAHHKOBoe 3anoMHHaiomee ycrpoHCTBO no n. 10, HMeiomee cxeMy 
xpaHeHH^ HH(J)opMai^HH , KOTopasi xpaHHT 3anHcaHHyio b smeviKe naMara 
MH(J)opMauHio (hjih nepeqem> 3JieMeHTOB rjix 3anncH HH^opMauHH "0" hjih 
HH(}x>pMamin "1") bo BHenmeii qacra sqeiiKH naMsra, npn 3tom onepaitfisi 3anncn 
BbinojiHaeTCH BTopn^HO, eoiH 6yAeT ycraHOBJieHO, hto HH^opMaunsi, KOTopaa 
xpaHHTC^ b cxeMe xpaHeHHs, nocne npmioxeHHs Hanpa^eHHH 3anncH He 

COOTBeTCTByeT COCTOSIHHJO HH(J>OpMaUHH nOJiynpOBOAHMKOBOTO 3iieMeHTa n3M5ITH. 
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12. riojiynposoAHHKOBoe 3anoMMHaiomee ycrpoHCTBO no n. 10, b kotopom 3a 
cqeT no^a^M Ha sqenxy naMara pa3Hwx no BejiH^HHe Hanp^^ceHMfi 3anwcM b stoh 
smeiiKe mo^ho xpaHMTb ABa mjim 6ojiee 6htob MHc^opwauHM. 

13. riojiynpoBOAHHKOBoe 3anoMjmaK>mee ycrpoHCTBo no n. 1, b kotopom 
KOMnjieMeHTapHa^ MOIl-CTpyKTypa coAepatHT MOn-TpaH3Hcrop c TpexcjioiiHOM 
xapMaHHoii crpyKTypoH. 

14. riojiynpoBOflHHKOBoe 3anoivmHaK)mee ycrpoHCTBo, HMeiomee MHorocjiOMHVK) 
CTpyKTypy h coAepscamee nepByio jioxanbHyn) MHcJjopMai^MOHHyio iiiMHy, nepBbiw 
npoMe^cyTo^Hbin cioh Ha nepBoii jiOKajibHofl HH$>opMaijHOHHOii mHHe, iUHHy HCToxa 
Ha nepBOM npoMe;aryTo^HOM cjioe, btopoh npoMexyTO^Hbiii cjioh Ha iuuHe HCToxa, 

BTOpyK) JIOKaJIbHyK) HH(£>OpMaimOHHyK> IDHHy Ha BTOpOM npOMOKyTO^HOM cjioe, 

nepByio xaHajibHyio o6iiacTb, coeAHHeHHyio c idhhoh hctok3 h nepBOH jioxa^bHOH 

HH(i)OpMaUHOHHOH IHHHOH H paCnOJIO^CeHHyK) Ha 60KOBOH CTOpOHe MHOrOCJIOHHOH 

CTpyKTypbi, h BTopyio KaHajibHyio o6iiacTb, coeAHHeHHyio co btopoh ihhhoh HCTOxa h 
BTopoii jiOKajibHon HH(J)opMai^noHHOH mHHOH h pacno;io;KeHHyK) Ha 6okoboh 
nosepxHocTH MHorocjiOHHOH CTpyKTypbi, o6^acTb 3axBaTa a^eKTpH^ecKoro 3apsma, 
oxpyaceHHyio noTeHmiajibHbiM 6apbepoM h pacnojioxeHHyio psiaom hjih BHyTpH 
o6jiacra xaHa/ia, h cjiOBapHyio iiiHHy, coeAHHeHHyio c o6jiacn>K> xaHajia ^epe3 
H30JiHpyioiayio njieHKy 3aTBopa h ABa noiiynpoBOAHHKOBbix sjieMeHTa, 
pacnojio^ceHHbix HaA To^KaMH nepece^eHHH h noA To^xaMH nepeceqeHHa jioKajibHofi 

HH(£>OpMaiJHOHHOH HIHHW H CtfOBapHOH HIHHM, ; B KOTOpHX XpaHCHHe HHC})OpMaUHH 

ocymecTBJiaeTC^ H3MeHemieM noporosoro Hanp5DKeHHs nojiynpoBOAHHKa 3a c^eT 
KOHTpo/inpyeMoro H3MeHeHH5i KOJiH^ecTBa HOCHTejieii b o6jiacTH 3axBaTa 
ajieKTpH^ecKoro 3apsAa, npn stom nojiynpoBOAHHKOBbie a^eMeHTbi naMara 
o6*beAHHeHbi nocjieAOsaTejibHO b MaTpnuy 6oJibmHM ko^h^cctbom JioicajibHbix 

HH(})OpMaUHOHHbIX IHHH H CJIOBapHblX IDHH, a nepBa* H BTOpa^ JIOKailbHbie 

HH(f)opMauHOHHbie niHHbi coeAMHeHbi c oahoh h tom ace o6meii HHcf)opMaijMOHHOM 

IUMHOH ^epe3 TpaH3HCTOpbI Bbl6opKH. 
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15. noiiynpoBOAHHKOBoe 3anoMHHaK>mee ycTpoMCTso no n. 14, b kotopom 

TpaH3HCTOpbI Bbl6opKM HMdOT pa3Hbie aaeKTpOAbl 3aTBopa. 

16. rio.nynpoBOAHHKOBoe 3anoMMHaiomee ycrpoHCTBo no n. 14, b kotopom 
o6mas MH(f)opMaiiBOHHa^ mwHa nepexpbiBaeT nepsyio h BTopyio JioxajibHbie 

HHCjDOpMaiJHOHHbie IIJHHbl. 

17. IlojiynpoBOAHMKOBoe 3anoMHHaioinee ycrpowcTBo no n. 14, b kotopom 
KOHTaxTHoe OTBepcrne, coeAHHHiomee o6myjo HH<Jx)pMatmoHHyio mHHy c 

TpaH3HCTOpOM Bbl6opKH, paCHOJIO^eHO Me^CAy KOHTaKTHbIMM OTBepCTJMMH, 

coeAHHaiomHMM nepByio m BTopyio JiOKajibHbie HH(f>opMamiOHHbie ruHHbi c 

TpaH3HCTOpOM Bbl6opKH. 

18. nojiynpoBOAHHKOBoe 3anoMHHaiomee ycrpoHCTBo no n. 14, b kotopom 
nepsasi h BTopas JioxajibHbie HHcj)opMaijHOHHbie muHbi hmcjot pa3JiHMHbie ajieKTpoAbi 
3aTBopa h coeAHHeHbi c oahom h tom *e o6men HH(£opMaiwoHHOH hihhoh OTAe/ibHon 

CTpyKTypOH AH$>Cj)y3HOHHOrO CJIOS JXJISI Tp3H3HCTOpa Bbl6opKH M B KOTOPOM' 
KOHTaKTHOe OTBepCTHe o6men HH(f)OpMaiJHOHHOH IUHHbl H 3TOTO OTAe^bHOrO 

y^racTKa AH(}xl)y3HOHHoro cjiosi npoxoAHT no Kpaimen Mepe *?epe3 OAHy JioxajibHyjo 

HH(J)OpMaiJ,MOHHyK) IUHHy. 

19. IlojiynpoBOAHHKOBoe 3anoMHHaiomee ycTpoiicTBo no n. 14, HMeiomee 
BcnoMoraTejibHyio HHcJ)opMauHOHHyio niHHy, KOTopaa BbinojiHeHa H3 TaKoro xe 
MaTepnajia, *ito h ocHOBHas ^ioKajibHas HH^opMaimoHHa* rnnHa, pacnojioxeHa 
napanjiejibHo efl, HMeer no cymecTBy pasHyio c Heii innpHHy h He Hcno;ib3yeTC3 jxjix 

XpaHeHMSI HH(})OpMai^HH. 

20. IloJiynpoBOAHHKOBoe 3anoMHHaioinee ycTpoiicTBo no n. 14, HMeiomee 
nsojinpyiomyio iuieHKy, BbinojiHeHHyjo Ha BHyTpeHHen creHKe KOHTaKTHoro 

OTBepCTHH mHHbl HCTOKa HJIH JIOKaJIbHOH HHt^OpMailHOHHOH IUHHbl. 
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21. riojiynpoBOAHHKOBoe 3anoMHHaiomee ycrponcrBO no n. 14, b kotopom 
nojiynpoBOAHHKOBbiii MaTepnaji, HaHeceHHbiii Ha 6oKOByio noBepxHocTb 
M30JiHpyiomeM ruieHKM, OTAejisiomefi niHHy HCToxa ot JioxajibHOH HHC^opMaunoHHOH 
uiHHbi, HMeeT oKMCJieHHyK) H30JiwpyK)inyK) ruieHKy. 

22. riojiynpoBOAHHKOBoe 3anoMHHaiomee ycrpoHCTBo no n. 14, b kotopom 
HMeeTcs nojiynpoBOAHHKOBbiii 3JieMeHT, BbinojiHeHHbiH Ha nosepxHOCTH 
nojiynpoBo^HMKOBOH no;yio>KKH, h b kotopom KOHTaKTHoe OTBepcrae nepexpbiBaeT 
ajieKTpoA 3aTBopa hjih AH^yswoHHMM cjioh nojiynpoBOAHHKOBoro a^eMeHTa, 
BwnojiHeHHoro Ha nojiynpoBOAHHKOBoi* noAJio^cKe, m no KpaHHeii Mepe'niHHy HCToxa 
hjih iiOKajibHyio HH(|)opMauHOHHyio mHHy. 

23. riojiynpoBOAHHKOBoe 3anoMHHaiomee ycrpoHCTBo no n. 14, b kotopom 
HMeeTca BcnoMoraTejibHan CTpyKTypa, KOTopas He Hcnojib3yeTC£ b xaqecTBe 
jiOKajibHOH HH(J)opMa^OHHOH hihhm, ho H3roTOBJieHa H3 toto :ace MaTepwajia, ^TO H 
jioxajibHas HH(J)opMai^HOHHaa niHHa, h crpyicrypa, b kotopoh KOHTaKTHoe OTBepcrae 
A-hh cjioBapHoii mHHbi pacnojioaceHO Ha 3toh BcnoMoraTejibHOH CTpyKType. 

24. riojiynpoBOAHHKOBoe 3anoMHHaiomee ycrpoHCTBo no n. 14, b kotopom 
HMeeTcsi BcnoMoraTejrbHaa crpyKTypa, KOTopas He Hcnojib3yeTC5i b xa^ecTBe 
jiOKajibHoii HH(J)opMauHOHHOH uiHHbi, ho H3roTOBJieHa H3 Toro ace MaTepnajia, wo H 
jiOKajibHaa HHcJjopMattHOHHas mwHa, h H30JiHpyiomas njieHKa, nepexpbiBaioinas Ha 
OAHH MKM HJIH 6oJIbUie B npOAOJIbHOM HanpaBJieHHH 6oxoByio CTOpOHy H30JiHpyiomeH 
njieHKH BcnoMoraTejibHOH crpyKTypbi. 

25. IlojiynpoBOAHjiKOBoe 3anoMHHaiomee ycrpoHCTBO no n. 14, b kotopom 
mHHa ot HCTO^HHKa nHTaHHa, no KOTopoii Hanpa^ceHHe noAaeTCs b cxeMy 

CTOTMBaHHH HH(J)OpMaHHH H3 nOJiynpOBOAHHKOBOrO 3JieMeHTa naMMTH, npoxoAHT 

napajuiejibHO cjiosapHoii niHHe. 



26. llojiynpoBOAHMKOBoe 3anoMHHaK)mee ycTpowcTBO no n. 14, b kotopom b 
xaqecTBe o6men HHc^opMauwoHHOH mHHbi Hcnojib3yeTC5i btopom oioh CHH3y vum 
BepxHMH cjioh M3roTOBJieHHbix M3 MeTajuia Me^ccoeAMHeHHM. 

27. IlojiynpoBo^HMKOBoe 3anoMMHaiomee ycrpoHCTBO no n. 14, b kotopom 
HMeeTca cxeMa cmrrbiBaHna HH(j)opMauHH H3 nojiynpoBOflHHKOBoro 3JieMeHTa 
naM^™, KOTopa^ coe^HHeHa c o6men HHcfropMaunoHHOH iiimhoh ^epe3 cjioh 
M3r0T0B^eHHbix H3 MeTajuia Me^coe^HHeHHH, pacnojio^eHHbiii HH^ce o6men 

HH<f>OpMaiJHOHHOH mHHbl. 

28. nojiynpoBOAHHKOBoe 3anoMHHaioinee ycrpowcTBO no n. 14, b kotopom 
jiOKanbHa^ HH(J)opMauHOHHaH inHHa coeAHHeHa c o6inefi HH^opMauHOHHoii iukhoh 

MOI7-TpaH3HCTOpOM. 

29. riojiynpoBOAHHKOBoe 3anoMHHaiomee ycrpoHCTBO no n. 14, b kotopom 
nepBas h BTopas JioxajibHbie HH(f>opMamioHHHe uiHHbi coeflHHeHbi c oahoh h toh ^ce 

o6meii HH(f>OpMaUHOHHOH rUHHOH TpaH3HCTOpaMH Bbl6opKH, KOTOpbie HMdOT pa3Hbie 

3JieKTpoAbi 3aTBopa, npn 3tom Ha bxoa nepBOH h BTopon JiOKajibHbix MHc^opMamioH- 
hmx ihhh ^epe3 cooTBeTCTByionuie 3JieKTpoAbi 3aTBopos no/jaiOTcs B3anMOHHBepcHbie 
CHraajibi. 

30. IlojiynpoBOAHHKOBoe 3anoMHHaiomee ycrpoficTBo no n. 14, HMeiomee 
ycTpoiicTBO ynpaBJieHHs, npeAHa3Ha^eHHoe jjjin BbinojiHeHMH nepBoii onepam*H 
crapaHHH HH(J)opMauHH , xpaHsmeiicfl b nojiynpoBOAHHKOBOM a^eMeHTe naMsra, 
btopoh onepamm noBTopHoro crapaHH* MHc^opMauHH, ocraBmencsi b 3tom 
nojiynpoBOAHHKOBOM 3JieMeHTe naMara npn HenoJiHOM CTHpaHHM HHc£>opMaaHH bo 
BpeMfl nepBoii onepauHH crapaHHH, TpeTbefi onepam*n 3anHcn HH(Jx>pMam™ "0" hjim 
"1" b 3tot noiiynpoBOAHMKOBbiii 3JI6MCHT naMsmi, MeTBepTOM onepaqHM noBTopHofi 

3anHCH MH(J)OpMamiM B 3TOT nOJiynpOBOflHUKOBMH 3/ICMCHT n3M5!TH npH HenOJIHOM 

3anHcn HH^opMauMH bo BpeMa Tpen>eH onepamiH m nsTOH onepauwH c^MTMBaHM^ 
HH(})opMauHH, xpaHameiicfl b nojiynpoBOAHHKOBOM 3JieMeHTe naMara, a TaK^ce 
MMeiomee peracrp /yis xpaHeHHs HH^opMamm "0" mjim "1" bo BHeuiHeii qacra 
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nojiynpoBOAHMKOBoro ycrpoMCTBa, m ycTponcTBO rjix xpaHeHHsi nepers 
nojiynpoBOAHHKOBbix 3JieMeHTOB naMsra, b KOTopbix crapaHHe MH<J)opMauwM 6buio 
BbinojiHeHo noiiHocTbK)., mjim nepe^ms no.aynpoBOAHHKOBb]x ajieMeHTOB naMsra, b 
kotopmx crapaHHe HH(J)opMauHH nooie nepBOH onepaijHH crapaHns 6mjio BbinojiHeno 

He riCUlHOCTbK), H VCTpOHCTBO A^S XpaHeHHS HH(}X)pMaUHH, 3anHCaHHOH B 

nojiynpoBOAHHKOBOM aaeMeHTe naM5ra bo BpeM^ TpeTben onepaunn 3anncH, h 
ycTponcTBO /yisi xpaHeHH* nepe^ms nojiynpoBOAHHKOBbix a^eMeHTOB na.Mara, b 
KOTopbix crapaHHe HH(J)opMauMH 6buio BbinojiHeHO nojiHOCTbio hjih nepe^Hsi 
nojiynpoBOAHHKOBbix ajieMeHTOB naMsra, b kotopmx nocjie TpeTbei* onepaunn 

CTMpaHHe HH4)OpMaUMH 6bDI0 BbinOJIHeHO He nOJIHOCTbK), H yCTpOHCTBO, 

Hcnojib3yiomee 3tot perncrp rji* xpaHeHHH HHc^opiviaijHH, c*iHTaHHOH c 
nojiynpoBOAHHKOBoro sjieMeHTa naMsira bo BpeMsi naTOH onepaunn c^HTbisaHHa. 

31. IlojiynpoBOAHHKOBoe 3anoMHHaiomee ycrponcTBO no n. 14, KOTopoe 
BbinojiHsieT nepByio onepamno 3anncH b nojiynpoBOAHHKOBbin a/ieMeHT HHcjDOpMau;Hii 

"0" HJIH "1", BTOpVK) OnepaUHK) IlOBTOpHOH 3anHCH HH(})OpMaUHH B nojiynpoBOflHH- 

kobmh 3JieMeHT npn HenojmoH 3anHcn HHc^opMaijHH bo BpeMs nepBOH onepaunn 
3anHCH n KOTopoe HMeeT peracrp rjisl xpaHeHna nepers nojiynpoBOAHHKOBbix 
ajieisieHTOB naMsra, b xoTopbie HH(£>opMauH5i 6bijia 3anncaHa nojmocrbK), hjih 
nepe^HH nojiynpoBOAHnxosbix 3 jieM chtob naMsra, b KOTopwe HHc^opMaunfl 6buia 
3anncaHa He nojiHOCTbio nocjie nepBOH onepaunn 3anncH, h KOTopoe HMeeT 
ycTponcTBO fljifl noBTOpHOH 3anncH 3Ha^qeHHH peracTpa b no;iynpoBOAHHKOBbie 
3JieMeHTbi naMSTM, b KOTopbie HH(J)opMai*H5i 6buia 3anncaHa nojiHocrbio- 

32. riojiynpoBOAHHKOBoe 3anoMHHaiomee ycrponcTBO no n. 31, b kotopom 
ycTponcTBO fljisr nepe3anncH 3HaMeHHH perncrpa, BbinojiHseMon b tom c/iy^ae, Kor^a 
HH(J>opMan,Ha , CBHAeTejibCTByiomas o nojmon 3anncH HH^opMaunw, npeAcraB/isieT 
co6oii Hanpn^fceHHe Bbicoxoro ypoBHs, coctoht H3 OAHoro p-xaHajibHoro 
MOIl-TpaH3HCTopa h oahoto n-xaHaobHoro MOn-TpaH3HCTopa h b kotopom hctok 
n-KaHajibHoro MOn-TpaH3Hcropa coeAHHeH c hctotohkom HanpsaceHnsj BbicoKoro 
ypoBH5i, ctok p-KaHanbHoro MOn-TpaH3HCTopa coeAHHeH co ctokom n-KaHajibHoro 
MOn-TpaH3MCTopa, HHcfcopMaimsi, CBHAeTeiibCTByiomaH o nojiHon 3anHCH 
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HH<t>opMauHH, noAaercfl Ha bxoa 3aTBopa n-xaHajibHoro M 0 n -Tpa h 3Mcropa , ctok 
n-KaHajibHoro MOn-TpaH3HCTopa cocamhch c bxoaom perncrpa, xpaHsmero 

MH(j30pMaUMK), CBHJieTeilbCTByiOlUyK) o TOM, mto 3anncb MH^OpMaUMH 6buia 

Bbino^HeHa nojiHOCTbio, a CHraaji ynpaBJieHH* noflaeTcs Ha bxoa 3aTBopa p- 
KaHajibHoro MOn-rpaH3HCTOpa. 

33. nojiynpoBOAHHKOBoe 3anoMHHaioinee ycrpoMCTBo no n. 31, b kotopom 
ycTpoMCTBO j\nx nepesanwcH 3Ha^eHna perHcrpa, BbinojmseMOH b tom cjiy^ae, xorAa 
HHcjDopMauHa, CBHAeTejibCTByromaa o nojiHOH 3anncw HH(}>opMam*H, npeACTaBJiaeT 
co6oh Hanpn)iceHHe HH3Koro ypoBHH, coctoht H3 OAHoro n-xaHajibHoro MOI1- 
TpaH3HCTopa h OAHoro p-xaHajibHoro MOII-TpaH3HCTopa h b kotopom hctok p- 
KaHajibHoro MOn-TpaH3HCTopa coeAHHeH c hcto^hhkom HanpaxeHM HH3xoro 
ypoBH^, ctok n-xaHajibHoro MOn-TpaH3MCTopa coeAHHeH co ctokom p-xaHajibHoro 
MOIl-TpaH3HCTopa, HH^opMauHs, CBHAeTejibCTByiomaa o nojiHOM 3anncn 
HH(J)opMaimH, noAaeTCH Ha bxoa 3aTBopa p-KaHajibHoro MOn-TpaH3Hcropa, ctok p- 
KaHajibHoro MOn-TpaH3Hcropa coeAHHeH co bxoaom peracrpa, xpaHsrajero 
HHcj}opMai*Hio, CBHAeTejibCTByiomyio o tom, wo 3anncb HHc^opMauHH 6huia 
BbinojiHeHa nojiHOorbio, a CHraaji ynpaBJieHHa noAaeTesi Ha bxoa 3aTBopa n- 
KaHajibHoro MOn-TpaH3Hcropa. 

34. IlojiynpoBOAHHKOBoe 3anoMHHaiomee ycrpoiicTBO, KOTopoe BbinojmeHHoe 
Ha noA^io^Ke h cocrosmee H3 6ojibmoro KOJiH^iecTBa sraeex naMsra juin xpaHeHHs 

HH(J)OpMaiJ[HH nyTeM HaKanJIHBaHHS HJIH pa3p^AKH SJieKTpHMeCKHX 3ap^AOB h b 

kotopom rpynna H3 AByx srceeK naMara pacnojio^ceHa BepraKajibHo Ha noA-no^xe, 
npn^eM 3th sqeiiKH naMara cooTBeTCTsyjomHM o6pa30M coeAHHeHbi c 

HH(J)OpMai^HOHHbIMH HIHHaMH H CJIOBapHblMH IHHHaMH, H B KOTOpOM npM Bbl6ope no 

KpaHHefl Mepe oahoh H3 Bcex snieeK naMsra aApecHbiii curaaji nocTynaeT Ha bxoa 
npeAAemH4)paTopa aApeca h AeniH(£paTopa jioxajibHOH HHcfropMauHOHHOH niHHbi, 
npH^eM no CMraajiy ot npeAAemn^paTopa aApeca Bbi6HpaeTca OAHa cnoBapHas nraHa, 
no CHraajiy ot AeniHC^paTopa jioxajibHOH HHt|)opMaijHOHHOH iuhhw Bbi6npaeTCS! 
HH(f>opMauHOHHaH inHHa, a npn Bbi6opKe npnroAHOH win Hcnojib30BaHHs 

MHCjjOpMaUMH MH(J)OpMai^HOHHbie UlHHbl ipynnbl H3 AByX BepTMKaJIbHO 
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pacnojioaceHHbix srqeex naMsrra b oahhx cnyqanx Bbi6HpaK)TC5! OAHOspeMeHHO, a b 
Apyrax cnyqasx Bu6HpaiOTC5i pa3Aeju>Ho. 
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PEOEPAT 



B 3aaBKe onHcaHO nojiynpoBOAHHKOBoe 3anoMHHaiomee ycrpoHCTBo. B TaKOM 
ycTpOHCTBe aqeiiKy naMara c He6ojibmoH njionjaAKK) noBepxHOcra M3roTaBJiHBaic>T 
(J}opMMpoBaHHeM pacnojioxeHHbix flpyr nan ApyroM ihhh MCTOKa h MHcJ)opMauHOHHbix 
iiihh h BbinojiHeHHeM npoxoA^n;Hx BBepx h bhm3 xaHajiOB. JloicajibHbie 

HH(J)OpMai^HOHHbie mHHbl JJJISI Ka^CAOH MHOrOCnOMHOH (B BepTMKaJIbHOM 

HanpasjieHHH) a^enxH naMsra coeAKHsnoT c o6mew HH(J)opMauHOHHOH iiihhok qepe3 
OTAe^bHbie MOn-TpaH3HCTopbi Bbi6opKM, orpaHH^HBa^ pa3Mepbi ycTpowcTBa naMsrra 
3a c^eT coBMecTHoro Mcnojib30BaHHH nepH(J)epHHHbix cxeM, tskhx, Kax 0601,116 

HH(J)OpMai^HOHHblC HIHHbl M yCHJIHTCJIH CqHTbIBaHH5I, H BbinOJIHSIH OnepaiJHH 
CTMTblBaHMH H 3aiTHCH MyJIbTHIIJieKCHblM CnOCo6oM C BpeMCHHblM ynJIOTHCHHCM. 

KpoMe Toro, b npezuiaraeMbix b H3o6peTeHHH MHorocjioimbix crpyKTypax h srqeHxax 
naMara (sqeHKa c ruiaBaromHM 3aTBopoM> Hcnojib3yK)T corayTbie HHC^opMaijHOHHbie 
uiHHbi, KOTopbie He OKa3biBaiOT OTpHu,aTe/[bHoro bjihshhs Ha npouecc c^3HTbiBaHH5i 
HH<J)opMauHH h no3Bcui5iiOT pa3MemaTb H^eiiKH naM5iTH bo Bcex To^Kax nepece^eHH^ 

CJIOBapHblX D3HH M HH(f>OpMaiJHOHHbIX IUHH. riOBbIHieHHa5! yCTOHMHBOCTb K BJIH55THHK) 

myMa o6ecne^HBaeTC5i 3aAaHHeM craHAapraoro noporoBoro Hanpa^ceHHH rjisi 
MAeHTHMHbix BcnoMoraTe;ibHbix srceeK bo BpeMsi Bcex onepamiH npoBepKH 
CTMTbiBaHH5i y 3anHcn h cTHpaHHH. J\jisi BpcMCHHoro xpaHeHHs 3anncaHHOH b sreeincy 
naMHTH HH(J)opMamiH Hcnojib3yeTca peracTp c (})jia^cKOM, KOTopbiii noKa3bisaeT 
OKOH^aHwe 3anwcH bo BpeMH nposepKH 3anwcH. J\jisl H3MeHeHH5i 3Ha^eHHii 
noKasbiBaioiqero OKOH^aHHe 3anHCH (J)jia^cKa Hcno^b3yeTCH cxeMa, coAepacamas oahh 
n - M On - TpaH3HCTop . 
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$nr. 34 



nOCJlEHOBATEJlbKOCTb 
CMHTblBAHHi? 



IUAP I: OpEHBAPM- 
TEJlbHblH 3APAH 



O 

Si 




OV OV 



nOCJl EJIO B A TEil bHOCTb 
CTHPAHHfl 



UJAririlO 3AHHCH 




nEPEMEHb CTHPAEMblX 3 Jl EM EHTOB = 
{3J1EMEHT 1. 3J1EMEHT 2} 



nOCJlEHOB ATEJ1 bHOCTb 
nPOrPAMMMPOBAHH^ 



lllAf I: BBOfl flAHHblX 




OV OV 

b -rniii Imeh¥!j htob ' nporPAMMM PyEJ^ix 



UJAF 2: MTEHHE/CMHTbiBAHME 



UJAF 2: MTEHHE ilAHHblX 



UlAr2: nPOrPAMMMPOBAHHE 




2.5V OV 





nEPEMEHb CTHPAEMblX 3 Jl EM EHTOB = 
3J1EMEHT 1. 3/1EMEHT 2} 



nEPEMEHb 3J1EMEHTOB, nP01~PAMMHPy EMblX 
B *1* = {3J1EMEHT 1} 



UJAF 3: CTHPAHHE 



UIAr 3: nPEJIBAPHTE JIbHblH 3APflil 




-10V OV 




nEPEMEHb CTHPAEMblX 3 J1EMEHTOB = 
3J1EMEHT 1, 3J1EMEHT 2} 



nEPEMEHb 3J1EMEHTOB, nPOrPAMMHPy EMblX 
B "1*= {3J1EMEHT J J 



UIAr 4: nPEilBAPMTEJIbHbIM 3APflfl 



UJAr4: nPOBEPK A nPOrPAMMHPOBAHH* 





HEPEMEHb CTHPAEMblX 3J1EMEHTOB = 
3JIEMEHT 1. 3JIEMEHT 2} 



2.5V OV 

2 -r =11" emeht! } HTOB * nporPAMMMPy EMbix 



UJAr5: nPOBEPKA CTHPAHHfl 



IUAr 5: OBHOBJIEHHE nEPEMHS 3 Jl EM EHTOB 




; ecjiM (HanpnJKeHMe Ha MH<J>opMauKOHHOH uiHHe 

, BbJCQXOe) 



yjiajiMTi, M3 nepesMH 3JjexeHTOB 
KOHeu ecaH 



0.5V 



nEPEMEHb CTHPAEMblX 3J1EMEHTOB = 
3J7EMEHT 1, 3J1EMEHT 2) 



nEPEMEHb 3J1EMEHTOB. nPOFPAMMHPy EMblX 
B-r- I3J1EMEHT1) (nPOPPAMMHPOBAHHE 
T flJIJi 3JIEMEHTA J OKOHMEHO) 



llJAr 6: OEHOBJIEHHE HEPEMHfl 3J1EMEHTOB 



111 AT 6: OnpEHE/lEHHE OKOHMAHHfl UHKJIA 
nPOrPAMMMPOBAHHil 



ecjiM(Hanp5UKeHKe H a MH({)opMa«HOKHOH iiJMHe » 

MH3KOe) 



nEPEMEHb CTHPAEMblX 3JTEMEHTOB = 
3J1EMEHT1) (3/IEMEHT 2 yjlAJlEH. 
3J1EMEHT 2 OCTABJ1EH) 



ecjiM (nepeseHt, ajieMeHTOB ohhuich) 

TO 

OKOMMHTt UHKJI 

m Ha Me BepHyrbcs k luary I 
Koneu ec-AM 



UJAr 7: OnPEJIEJIEHHE OKOHMAHMJ1 
UHKJ1A CTHPAHMfl 



ecBM(nepeicHb 3Jiene htob ommuich) 

TO 

OK OHM MTV tlHKJB 

MHise BcpHyTtca k uiary 2 
KOHeu ecjiH 
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nOCJlEZJOBATEJIbHCCTb 
CHMTMBAHMfl 



UJAr 1: FlPEIlBAPMTEJJbHiril 3APQ.JJ 




ov ov 



UIAE 2: MTEHME/CMMTblBAHHE 




2.5V OV 



nCX^HEIJOBATEJlbHOCTb CTMPAHM* 



UJAr t: JIO 3AHHCH 



n OC n EU08 A TE/1 b HOCTb 
nPOrPAMMHPOBAttMa 



UIAP I: BBOfl ilAHHbJX 




5V OV 




PEniCTP= {1,1} 



ov ov 

PErMCTP = {0.1) 



UJAr 2: HTEHME ilAHHblX 




OV ov 




PErncTp= {] T i} 



15V 0V 

PErMCTP= {0,1 J 



UJAE 3: CTMPAHME 



UIAP 3: nPEJIB A PMTEil bHbl Pi 3AP^H 





ov ov 



PErMCTP- {1,1} 



PErMCTP = {0.1} 



UJAr 4: F1PEHBAPMTE -HbHblM 3APJLQ 



UJAr 4: riPOBEPK A HPOrPAMMMPOBAHMfl 




ov ov 

PErMCTP - [1,1) 




2.5V OV 




PEEMCTP= {0.1} 



UJAr 5: OEHOBJ1EHME riEPEMHi! 3JIEMEHTOB 



0.5V OV 

PErMCTP « {1,1} 



ecjiH(nanps»GHMe Ha MHiJwp.yaUHOHHOH iiiMHe 
BMCoxoe) m (6mt perHcTpa v 0") 

TO 

ycTaMOBMTb "1" b 6mt perncTpa 
KOHeu ecJiM 



PErMCTP = {1.1} 



UJAr 6: OBHOBJ1EHME HEPEMH* 3JJEMEHTOB | OK^MEHC0 MP ° BAHME 3JJEMEHT A 1 



ecjiM (Manpa xeHMe Ha h Mcf>opMa uhohhoh 
uiHHe hh3koc) h (6mt perncTpa '1") 

TO 

ycraHOBHTb. 'CT b 6mt perHCTpa 
KOHeu ecjjH 



K»SI ol!OH,1AH,,)! UM ™ A I 



PErMCTP = {1.0} 



ecjiH {see 6htw b perwcTpe *1*} 

TO 

OKOKMHTb UHKJl 

MHaMe BepHyrwH k ujary 1 
KOHeu ecjiH 



UlAr 7: OIIPEHEJIEHME OKOHMAHHfl 
UMKJIA CTMPAHMfl 



ecjin {ace 6ktu b perHcrpe ~0r) 

TO 

OKOHNMTb UMKJi 

»HJMe Bepnyrurn % mary 2 

KOHCU eCJIM 
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n 6ht 
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t^iiiiii 





J 



MATPMUA 3J1EMEHTOB 
nAMilTM 



APAHbEP HHOOPMAUMOHHOfi 
UJHHbl/llJHHbl MCTOKA 



yCMJIMTEJlb CHHTblBAHRH 



PErMCTP (n BUT) 



QHBHrOBblft PErHCTP (n BMT) 



jxpaWbep 

CJIOBAPHOtf 
LUHHbl 




TAKT 



3anBKa (P 99101838 



u 
O 



< 
C3 

o 

II 

oh: 



$nr. 37 



IlOCJlEilOBATEJlbHOCTb 
CMMTblBAHMfl 



UIAr I: nPEUBA PMTEJ1 bHIOl 3APfla 




ov ov 



UIAP 2: MTEHME/CMMTblBAHHE 




2.5V OV 



nOCJlEZlOBATEJlbHOCTb 
CTHPA H H 5\ 



UIAr I: H0 3AnMCM 




-15V OV 



UIAr 2: CTMPAHHE 




-15V OV 



n °S^EilOB ATE-1 bJ j OCTb 
nPOFPA MMMPOB A HMfl 



UlAf I: BBOJ1 HAHHWX 




OV OV 

PErncTP= {o,ij 



UlAf 2: nPOrPAMMMPOBAHME 




5V OV 

PErHCTP= {0.1} 



UIAr 4: nPEHBAPHTEJIbHblH 3AP*H 



UIAr 3: riPEZlBAPMTEJlbHbJM 3APAH 




OV ov 




ov ov 

PEmCTP- {0,1} 



UJAr 5: FIPOBEPKA CTMPAHWfl 



UJAr4: nPOBEPKA nPOrPAMMHPOBAHMfl 




0.5V 0V 



W£££ : OnPEilEJIEHHE OKOHHAHMfl 
LLHKJIA CTMPAHHE 



ecjiw(Bce HanpjjjKeHHfl Ha HH^opMauHOHHbix 

UJHHaX BtlCOKHCj 
TO 

OKOHMHTb UMKJI 

m H2ie BepMyrbcsi k uiary 2 
Koneu ecjiM 




2.5V OV 

PErHCTP= {0,1} 



UIAr 5: OEHOBJ1EHHE HEPEMH* 3J7EMEHTOB 



ecjm(KanpjiJKeHHe Ha HmJxjpMauMOHHOH ujhhc 

BUCOROe) 

h (6ht perncTpa "0") 

TO 

ycrraHOBHTb T b 6ht perHcTpa 
icoHeu ecjJH 



PErMCTP= {1,1} 

i£™^ A £^ MPOBAHME nJl * 3 J) EM EH T A 
OKOHMEHOj 



Hi A J*„ 6 i °"E£ZIEJIEHME OKOHMAHMfl 
UMKJ1A riPOrPAMMHPOBAHHfl 



ecjjM {bcc 6 htm B peotcTpe "1*} 

TO 

OKOHSMTb UMXJI 

HHane BepHyn.cs k Luary I 
KOHeu ccjih 



$nr. 38 



3anBKa (P 99101838 



n BHT 



BblXOfl 



xxxa 



riinin 



MATPMUA 3JIEMEHT0B 
I1AM5JTM 



flPAftBEP HHOOPMALJHOHHOfi 
IUMHbl/UIHHbl MCTOKA 



yCMJIMTEJlb CHHTblBAHRH 



PErMCTP I (n BHT) 



PErMCTP 2 (n BUT) 



CflBHrOBblfl PErMCTP <n EMT) 



ApaHbep 
cjiobaphok 

LUMHbl 



KOHTPOJUIEP 



BXOJX 



TAKT 
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$nr. 39 



O 



II 



nOCJIEHOBATEJIbHOCTb OEHOBJIEHMfl 



CMHTblBAHHE/XPAHHHME 



CTMPAHME 



HPOrPAMMMPOBAUME 



IUAr 1: nPEilBAPMTEJlbHb^! 3APA/1 



UJAr 4: UO 3AI1HCM 



IIIAF II: BBOil ilAHHblX 




ov ov 




5V OV 




PErMCTP 2= u,i} 



ov ov 

PErMCTP 1= 10.1} 



UJAr 2: HTEHME/CMHTblBAHME 




2.5V OV 



UlAr 3: XPAHEHHE UAHHblX 



ecjjH (Hanps*eHHe Ha mk4>opki^hohhom 

IllMHe HH3KOe) 
yCTaHOBMTk "1" B 6MT perwCTC3 1 

HHane 

yCT3 HOBMTb "0" B 6ht perncT-ri I 
KOHeu ecjiH 



PErMCTP 1= (0,1] 
{ZIAHHME B 3J1EMEHTE 1 * 
HblE B 3 J1EMEHTE 2 "0") 



. UAH 



UJAr 5: WTEHME UAHHblX 



lllAr 12: nPOrPAMMMPOBAHME 




OV ov 




5V OV 



PErMCTP 2 - 0,1} 



PErMCTP 1= {0,1} 



lIJAr 6: CTMPAHME 



UJAr 13: IlPEilBAPMTEJlbHblH 3AP5Jil 




-10V ov 




ov ov 



PEfMCTP 2- {1.1} 



PErncrrp i= {0.1} 



LUAF 7: nPEBBAPHTEJlbHblM 3APJIH 




OV ov 



PErMCTP 2= {1.1} 



UJAr 8: nPOBEPKA 
CTMPAHHiJ 




0.5V OV 



PErMCTP2= {1,1} 



UJAr 9: OBHOBJ1EHME flEPEMH* 3JIEMEHTOB 



ccjih (HanpRjKeHMe Ha HH(j>op mjuhohhoh 
uiHHe HH3Koe) m (6ht perwcTpa 2 "P) 

TO 

ycxa HOBMTb ~QT B 6 XT perHCTpa 2 
KOHeu ecjiH 



PErMCTP 2 = {1,0} 

(3J1EMEHT 2 YUAJIEH. 3J1EMEHT 1 
OCTABJIEH) 



UJAr 10: Oil PEHEJ1EHME OKOHMAHMfl 
U.MKJJA CTMPAHMfl 



ecjBM {ace 6mtw a perHcrpe 2 ~CT) 
to nepeMTH x. utary 1 1 
HMase BepHyrbca it mary 5 
KOHeu eCJBH 



UJAE 14: nPOBEPKA flPOrPAMMMPOBAHMfl 




2.5V 



PErMCTP 1= {0.J} 



UJAr 15: OEHOBJJEHME I1EPEMH.JJ 37IEMEHTOB 



ecjiH (HanpajKeHne Ha HH$>opMaUHOHKCH 
uiMHe Bbicoxoe) h (6ht perHCTpa 1 -0") 

TO 

ycraHOBHTb T b 6ht perHCTpa 1 
KOHeu ecjiH 



PErMCTP 1= {1,1} 

(OKOHMAHME nPOrPAMMHPOBAHM* 
3JJEMEHTA l) 



UJAT 16: OnPEUE/lEHME OKOHMAHME UMKJ1A 
nPOTPAMMHPOBAHMfl 



ecjiH {&ce 6mtt>i b perHcTpe 2 "1*} 
to cJie^yiouiafl cno&apHaa llsh Ha 
KHane BepHyn>cji k liiary 11 
Koneu ec«H 
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$Hr. 40 



n BUT 



jnmn 



n 



MATPHUA 3JIEMEHT0B 
nAMHTM 



&PAi*BEP HHOOPMAUMOHHOK 
UJMHbl/IUHHbl MCTOKA 



yCHJIMTEJlb CHHTblBAHRH 



PErHCTP (n BHD 



BblXOfl 



CABHrOBbm PEPMCTP (n BHT) 



JJPAfiBEP 
CJJOBAPHOft 
iUHHbl 



KOHTPOJ1J1EP 



BXOA 



TAKT 



3aflBKa 99101838 



$Hr. 4 1 

nOCJIEflOBATEJIbHOCTb OEHOBJIEHHfl 



CHMTblBAHHE/XPAHEHME 



CTHPAHME 



nPOrPAMMMPOBAHHE 



UJAr I: HPEilBAPMTE/lbHblM 3AP5JU 



MAT 4: HO 3AnMCM 



g 3 




ov ov 




15V OV 



UlAr 2: MTEHME/CMHTWBAHME 



tUAr 5: MTEHME flAHHbJX 




2.5V OV 




OV OV 



UJAr 3: XPAHEHHE BAHHWX 



OlAT 6: CTMPAHHE 



ecjiH(Hanpfl».eHMe Ma HH<^op.MauHOHHOK 

UIMHe HM3KOCJ 

ycTaHOBMTb "1* b 6mt perHCTpa 
KHane 

ycTaHOBMTi* "0" b 6mt perKCTpa 
KOHeu ecjiM 



PErHCTP= {0,1 J 

{ZlAHHblE B 3J1EMEHTE 1 T, 

ZlAHHblE B3J1EMEHTE 2 *0"} 




1 0V ov 



UlAr 7: nPEJIBAPMTEJlbHblM 3APHU 




OV OV 



UlAr 8: nPOBEPKA CTHPAHHfl 




0.5V OV 



ecjiM {Bee HanpsxeHHs Ha HHcJ>opMa uhokm ux 

U1HH2X BUCOKHe) 

to ncpciiTH k wary 10 
MHaMe BepHyrkcH k uiary 5 
KOHeu ecjiH 



lUAr 10: BBOil JlAHHblX 




OV ov 

PEI~HCTP= {0,1} 



UJAr U: nPOrPAMMMPOBAHHE 




15V OV 

PErHCTP= {0,1} 



UJAr 12: HPEIlBAPHTEJlbHblM 3APflfl 




OV OV 

PErHCTP- {0,1} 



UlAr 13: nPOBEPKA FlPOrPAMMMPOBAHMfl 



2.5V 

PErMCTP= {0.1} 




UJAr 14: OBHOBJ1EHME riEPEMHfl 3JIEMEHTOB I 



ecjiH (HanpnjfceHHe Ha HH^op.MauHOHHOH 
UiHHe Bbicoxoe) k (6ht perncrpa "CT) 

ycraHOBHTb "l" b 6ht perncrpa 
KOHeu ec-BH 



PErMCTP= {1,1} 

(OKOHMAHME nPOrPAMMMPOBAHHE 
3J1EMEHTA 1) 



H J , A Jr, 1 ^,?" P J £/IEJ1EHME OKOHMAHME 
UHKJIA nPOrPAMMMPOBAHM-H 



ecjM {Bee 6hti>j a perucrpe "1") 
to cjjejywmaa cnoBapHax uiHHa 
MHase sepHyTbcji k uiary 10 
KOHeu ecjiH 



3aHBKa fP 99101838 



$nr. 42 



n aneMeHTOB 




MATPMIiA 3J1EMEHT0B 
riAMJTTM 



APAHBEP 
CJIOBAPHOfi 
UIMHbl 



APAfiBEP MHOOPMAUMOHHOfi 
LUMHbl/UJHHbl MCTOKA 



VCMJIMTEJIb CHMTblBAHMfl 



PETMCTP 1 <2n BMT) 



PETMCTP 2 (n BMT) 



KOHTPOJ1J1EP 



TEH EP ATOP 

onoPHoro 

HAnPflXEHHiJ 



BblXOA 



QUBMrOBblfi PErMCTP <2n BMT) 



BXOA 



TAKT 
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$nr. 43 




BPEMfl (c) 



3a«BKa fP 99101838 



mr. 44 



nOCJlEHOBATEJlbHOCTb OEHOBJlEHMfl 



CMMTblBAHME/XPAKEMME 



CTMPAHME 



H POn>A MMMPOB A H M E 



UlAr 1: riPEZlBAPMTE.nbKiIM 3APAJI 



UJAr 4: HO 3ATO1CM 



UlAr 6: BBOil flAHHUX 




ov ov 




5V OV 




OV OV 

PErHCTP= 10,1} 



lliAr 2: MTEHHE/CMMTMBAHME 



UlAr 5: CTMPAHME 



UlAr 7: HEPEnPOrPAMMMPOBAHME 





2.5V OV 



-15V OV 




5V OV 



PEniCTP = {0.1} 



UIAF 3: XPAHEHWE ZLAHHblX 



ec-i«(HanpajKeHHe Ha KHcfopxauHOHHoS 

' 111 M He HH3KOe) 

yen hob hti> *1" a 6ht perKcrpa 
HHa^e 

ycTaHOBHn> "0" b 6ht perncTpa 
xoHeu ecjJM 



PErHCTP= {0,1} 

{ZLAHHblE B 3J1EMEHTE i T. 

iLAHHblE B 3J1EMEHTE 2 *T} 
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$nr. 45 



3ATBOP 

9 3JIEKTPOJX 3ATBOPA 

3ATBOP 

OBJIACTb 3AXBATA i 
, 3JlEKTPHHECKOrO 3AP2AA I 



0^ 



-O CTOK r 

HCTOK — » I — CTOK 



_t~l 



KAHAJI 



OnOPHOE 
HAHP5DKEHHE 



$nr. 46 



3aflBKa IP 99101838 



BJIOK 
nAM^TM 




D2 BCnOMOrATEJIbHblft 



T1G 
SADG 



SAP- 



SAN 



M9 



M13- 
M15 



DLDL 
DMM3 

DMM1 



M10 



M14 

-M16 



D3 D4 
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$Hr. 47 



3JIEMEHT IlAMaTH 



BCnOMOrATEJlbHblB 3J1EMEHT nAMflTH 



W1 
2.5V 



MM1 



MM2 



CMHTblBAHHE 



DW1 

2.5V 



DMM1 

• 



DMM2 

r 



LDL 
2.5V(F) 



MS 
OV 



LDU DLDL DMS 

(F) 2.5V(F) OV 

CMHTblBAHME MMl 



DLDU 
(F) 



CTHPAHHE 



W1 
-10V 



MM1 



MM2 



K4 



HE MCnOJIb3YETC53 



LDL 
5V 



MS 
5V 



LDU 
5V 



nporPAMMH- 

POBAHHE 



W1 
15V 



MM1 MM2 

i — r~ 



HE HCnOJIb3yETCH 



LDL 
OV 



MS 
5V 



LDU 
5V 



MMl ByflET XPAHHTb "I " 
MM2 BYflET XPAHHTb "0" 



"F" 03HAHAET CMEUIEHHE 



mr. 48 



3a*BKa IP 99101838 



DLD2 



DLD1 J 
DW1 _ 
W1 



LD1 J 

LD2 



PDG _J"|_ 



D1 



D2 



T1G 



SADG _J\ 
SAP 



SAN 



D3 ~\ 



J~L 



J L 

_n 



'0' 



D4 



HTEHME MM1 



J~L 



JL 



r 



HTEHME MM2 



KOTRA MM1 XPAHMT "0", MM2 XPAHMT 



3a«BKa fP 99101838 



$W\ 49 



W1 



LD1 _f 



LD2 J~ 
PDG _J 
PDD -|_ 



T1G 
MS 
D3 



ldu ~i r 



1_TL 



u 



_n n_ 

n 



v f v. 



L 



L 




* hehm* A ~ c™™™ 12 coxpahehme coxpahehhe 



MM! 



MM 2 



KOrOA MMl XPAHMT "0", MM2 XPAHMT "1" 



mr. 50 



D1 



D2 



DLD2- 
DLD1- 



DMM6x. 
DMSO— f 



DMM7 



DW2- 
DMM5- 
DW1 

DMS1~- 
DLD3- 
DLD4- 



M17. 



DMM8 



LD4 

LD3- 

MS2- 

W1- 
MM1- 

W2- 

MM3 
MS1 

LD1 

LD2 

PDD 



M3 



PDG D T ' 



T1G- 
SADG- 



M7 



M2 



M18 



MM2 



M4 



M20 



MM4 



M1 



J-DMM4 



-DMM3 



-DMM1 



DMM2 



M19 



MM8 



-MM7 



-MM5 



MM6 



3aflBKa 99101838 



\ 



v BCnOMOrATEJIbHbin 
/ BJIOK 



> BJIOK nA.MHTM 



J 



M6 



M9 



SAP- 



SAN- 



M13- 
M15- 



3- 



M8 



D3 



•^M10 

-M14 
-M16 



I 

D4 



$nr. 51 



SR01 

SRSF 
SRMF1 



SRI2 
D02 
SR02 
SRSF 
SRMF2 

SRI3 
D03 
SR03 
SRSF 
SRMF3 
SRI4 
D04 
SR04 
SRSF 
SRMF4 




nEPEflAHA CKT 



M33 \ BCE "0" 

iviuo oriPEflEJIEHME CKT 



nM37 I bce-1" 
( OnPEflEJIEHHE CKT 



\ CflBHrOBblH PErHCTP (]) 



DI2 

CflBHrOBblH PETHCTP (2) 



DI3 

CHBHTOBblH PErHCTP (3) 



DI4 

CflBHrOBblH PErHCTP (4) 



3aHBKa fP 99101838 



mr. 52 



nPE/mELUMOPATOP AflPECA 



5£!£££ PATOP ^OKAJibHoii 

MH<DOPMAUHOHHOH UlMHbl 



] nPEJomEIUHcDPATQP KOMAHJ^ | 



nEPEKJltQMATEJIb HAI7P50KEHM5I F1MTAHRH CKT 



flEUJHOPATOP H APAfiBEP CJIOBAPHOfl UJHHbl 



< 
O 

t=: 

U5 

a, 
O 

< 

e 
s 

3 

cu 



o 

ox 

U3S 

S3 

> 

So 

*i 

X< 



< 
5 
u 



< 



< 



o 
o 



] 



BCnOMOrATEJIbHblfl BJIOK nAM5JTH 



E Jl OK 3JIEMEHTOB IIAMHTH 



nPEaBAPMTEJILHLIM CKT 
MHdKJPMAUMOHHOil UIMHbi 



BYOEP HA MOn-TPAH3MCTOPAX 



PA3P5U* CKT MHOOPMAUHOHHOfl UJHHbl 



yCHJIMTEJIb CHMTblBAHHfl 



BYOEP HA MOn TPAH3HCTOPAX 



AETEKTOP BCEX "1" "0" 



CABHTOBblfl PErnCTP 



< 
a 
O 

w 
« 

< 
ft, 



< 

c 



s 

p= 
Go 



— < 

•TO 

IS 



< 
c 



nOKA3AHO 
HA OHr. 51 



J 



3aj3BKa fP 99101838 



mr. 53 



nPE^ELUMcDPATOP AHPECA 



MH<DOPMAUMOHHOH UJMHbl 



nPEAZlEUJMcDPATOP KOMAHA 



HEPEKJIIOMATEJlb HAHP5i>KEHHa nHTAHUH CKT 



AEU1HOPATOP M APAfiBEP CJIOBAPHOfl UJMHbl 



< 
O 

*=; 
w 

o 

< 

e 
s 

3 

w 



< 
c 

E- 

s 



< 



P 



eg 

§§ 
el 



c 
< 



BCnOMOrATEJIbHblK EJIOK FEAM5ITM 



BJIOK 3J1EMEHTOB FIAM5ITH 



< 
a 
O 

u 
a. 

PQ 

< 

cu 



< 

O 

OJ 

a 
< 



a. -a 

SI 
P 

o± 

51 

el 
II 

G_ 



< 

O 



O 
< 



Cu 

a 
< 
t* 

oT 
w 

e? 
O 
a 
H 
X 
O 
« 



nr,15. BAPMTRnbHbI 9 3APflfl CKT 
HH<J>OPMAUHOHHOM UJMHbl 



BYOEP HA MOn-TPAH3MCTOPAX 



PA3P^ CKT MHOOPMAUMOHHOfi lUHHbl 



yCMJIHTEJIb CHHTblBAHH* 



BYOEP HA MOI1 TPAH3MCTOPAX 



AETEKTOP BCEX "1" "0" 



PEPHCTP 



CflBMrOBblft PEFMCTP 



